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U> be submitted to the Astrophysical Journal. The nucleus of NGC 4151 was observed 
continuously with the International Ultraviolet Explorer (IUE) for 9.3 days yiel « f 
of LWP and SWP spectra every ~70 minutes, and during four-hour periods for 4 days 
prior to and 5 days after the continuous monitoring period. The sampling frequ 5 
the observations is an order of magnitude higher than that of any previous UV monitoring 

^Th^conL^um^Irbands from 1275 A to 2688 A went through four significant and 
well-defined “events” of duration 2 - 3 days during the continuous monitoring P en0 “. 
find that the amplitudes of the continuum variations decrease with increasing wavelength, 
which extends a general trend for this and other Seyfert galaxies to smaller time scales (ne 
a few days). Cross-correlation analysis shows that the continuum variations in all of ^the 
UV bands are simultaneous to -within ±0.1 days, providing a strict constraint on ™ " 

models. The emission-line light curves show only one major event during the com .muons 
monitoring (a slow rise followed by a shallow dip), and do not correlate well with continuum 
light curves over the (short) duration of the campaign, because the time scale for continuum 
variations is apparently smaller than the response time of the emission lines. 
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et al. 1995, to be submitted to the ApJ. 


2 



MULTIWAVELENGTH OBSERVATIONS OF 
SHORT TIME-SCALE VARIABILITY IN NGC 4151. 
I. ULTRAVIOLET OBSERVATIONS 


DM. Crenshaw . 1 P.M. Rodriguez 


idez-Pasc'Dal . 2 S.V. I'EM(IN. :| R.A. Edelson . 1 I) Ali.oi\. : 


I -\VRK‘‘ 3 .1 C’LAVEL.'" K. IlORXf.. 7 W.N. Johnson C S. Kasim K.T. KOIIISTA.- 
II Khui IK." M.A. Mai.ka,. 1 - D. Mao/.. H. Ni i/i.k. I' I. O Hhii.n. 1 ' D.M Peterson. - 
C;.A. Reich i'.rt . ' *’ J.M. Shill.' 1 M.-H. I i.iurn. 1, W. Wamsteker.-* H.S. Warwick. ^ 
T Yaqoob. 10 T..1. Balonf.k. 2 " P. Baku.' U K Bromagf..'- 1 M C-awixi." T.E. Caiionf..- 

-/ . :M 1. 1.' n » \l niUTII If'H \' T . DoROSH LNKO ' D. Dl'LTZIN-H AC'YAN * 


1 - 7 . Cheng 24 K K Cm’VAKv.-'* M. Dietrich.-”- \ T. Doroshlnko,-' D. Dultzin-hacyan * 
AT. r n.iri’r.NKo.'"'' CM. G ask ELL. 30 IS. Glass. 31 M.H. Goad. 3 -' J. Hutchings 33 D. Kazan as. 
W. Kollatschny 34 A.P. Koratkar. 33 A. Laoii 38 K. Leighly 36 \ M- Lyutyi; 

G M Mac-Alpine. 3 * Yu.F.M alkov. 28 P.G. Martin. 3 ** B. McCollum.-- N.I. Merkulova. 

L Metik. 25 Y.G. Metlov. 37 H R. Miller. 40 S.L. Morris, 33 V.L. Oknyanskij,- J Penfold, * 
II Perez. 43 G.C. Perola 44 G. Pike. 45 RAY. Pogge. 14 I. Pronik.- 8 V.l. Pronik.*- R.L. Piak. 
M.C. Recondo-Gonzalez 2 J.M. Rodriguez-Esimnoza, 4, E.L. Rokaki, 4 * J. Roland. 


E.L. Rokaki, 4 * J Roland. 4 


A C Saduk. 80 J. Salamanca 8 M. Santos- Lleo. 5 J Sanz. 3 S.G. Sergeev,- S.M. Smith. 
M.A.J. Snuders, 81 L.S. Sparke. 82 G.M. Stirpe. 53 R E. Stoner. 46 W.-H. Sun. 

E. van Groningen. 41 R.M Wagner. 14 88 S. Wagner,-' 6 1. Wanders , 14 VS.1-. Welsh, J 
R.,1 . Weymann . 87 B.J. Wilkes. 811 and W. Zheng 11 


}\(u tied 


■ ( oi)i|>iiii'r Sciences Corporal ion. Laboratory for Astronomy and Solar Physics. NASA Goddard Spare Flight 
Cenier. Code 581. Grocnbcll. MD 20771. 

-ESA IPE Observatory. P.O. Box 50727. 28080 Madrid. Spain. ^ 

•Venter for Astrophysics and Space Astronomy. University of Colorado. Campus Box 380. Boulder. CO 

80300. 

4 Depart infill of Physics and Ast ronomy. University of Iowa. Iowa City. 1A 52212. 
r 'Observaloirc de Paris. URA 173 CNJIS. 02105 Meudon. France. . , , ; 

6 ISO Observatory. Astrophysics Division of ESA. ESTEC. Postbus 299. 2200-AG. The ^ elier 311 5 
'School of Physics and Astronomy. University of St. Andrews. North Haugh. St. Andrews KY169S5. Scot- 
land, United Kingdom. 

''Naval Research Laboratory. Code 4151. 4555 Overlook SW. Washington. DC 203/O-O320. 

-School of Physics and Astronomy and the Wise Observatory. The Raymond and Beverly Sackler Faculty of 
Exact Sciences, Tel-Aviv University, Tel-Aviv 69978, Israel. _ ^ 

“Department of Physics and Astronomy, University of Kentucky, Lexington, I\Y 40506_ 

1 1 Department of Phvsics and Astronomy. The Johns Hopkins University. Baltimore, MD 
“Department of Astronomy. University of California. Math-Science Building. Los Angeles C A 90024. 
“Department of Astrophysics, Oxford University. Keble Road, Oxford 0X1 3RH, United King om. 
“Department of Astronomy, The Ohio State University, 174 West 18th Avenue, Columbus, OH 43210. 
“Universities Space Research Association. NASA Goddard Space Flight Center, Code 66b, Greenbelt. MD 

“Joint Institute for Laboratory Astrophysics: University of Colorado and National Institute of Standards 
and Technology. Campus Box 440, Boulder. C O 80309. 


1 





‘"European Southern Observatory. Karl Schwarzschild Strasse 2. 85748 Garching. Germany. 

‘''Department of Astronomv. University of Leicester. I diversity Hoad. Leicester LEI 7K1I. United Kingdom 
1 51 Laboratory for High Energy Astrophysics. Code 6G5. NASA Goddard Space Flight Center. Oreenhelt. MD 
20771. 

■°Department of Physics and Astronomy. Colgate University. Hamilton. N5 1.1.14(5. 

21 Centre for Astrophysics, University of Central Lancashire. Preston PR1 2HE. U.K. 

"Computer Sciences Corporation, NASA Goddard Space Flight Center. Code 684.9. Greenbelt. MD 20. 71. 
23 Space Sciences Laboratory. University of California. Berkeley. CA 94720. and Eureka Scientific, Inc 
24 Cen ter for Astrophysics. University of Science and Technology, Hefei. Anhui. People s Republic of China. 
•‘’Crimean Astrophvsical Observatory. P/O Nauchny. 3.1441.1 Crimea. Ukraine. 

26 Landesstcrnwarte. Konigstuhl, D-6911/ Heidelberg, Germany. 

2, Sternberg State Astronomical Institute, P/O Nauchny, 334413 C rimea. U kraine, 

28 Universidad Nacional Autonoma dc Mexico, Institute, de Astronomia, Apartado Postal 70-204. 04510 
Mexico D.F.. Mexico. 

^Department. of Astronomy, University of California, Berkeley, CA 94720. 

30 Department of Physics and Astronomy. University of Nebraska. Lincoln, NE 68588. 

31 South African Astronomical Observatory. P.O. Box 9, Observatory 7930. South Africa. 

* ,2 Space Telescope Science Institute. 370(J Sau Martin Drive. Baltimore. MD 2121b. 

33 Dominion Astrophvsical Observatory. 5071 West Saanich Road. Victoria. H.C. V8X 4M(i. Canada. 

34 U ni versitat s-St ermvarte Gottingen. Cieismarlandstras.se 11. D--17083 Cibtlingen, Germany 
35 Department of Astronomy. Caltech 130-33. Pasadena. CA 91125. 

3G Cosmic Radiation Laboratory. RJKEK. Hirosawa 2-1, Wako. Sait.ama 351. Japan. 

37 St ernberg Astronomical Institute. University of Moscow. Univcrsit et.sk ij Prosp. 13. Moscow i 19899. Russia 
•^Department of Astronomy, University of Michigan. Dennison Building. Ann Arbor. Ml 48109. 

^Canadian Institute for Theoretical Astrophysics, University of Toronto, Toronto. ON M5S 1A1. Canada. 
40 Department of Physics and Astronomy. Georgia State University. Atlanta. GA 30303. 

41 Astronomiska observatoriet. Box 515, S-751 20 Uppsala. Sweden. 

^Department of Physics and Astronomy. University of Calgary, 2500 University Drive N\\ . Calgary. AB 
T2N 1N4, Canada, and Department of Mathematics, Physics, and Engineering, Mount Royal College, 
Calgary T3E 6K6, Canada. 

43 Ir.stitut.o dc Astrofisica de Andalucia. Aptdo. 3004, 18080 Granada. Spain. 

44 lstituto Astronomico delPUniversita, V ia Lancisi 29. 1-00161 Rome. Italv. 

45 Pike 

“Department of Physics and Astronomy. Bowling Green State University. Bowling Green, OH 43403. 
47 lnstit.ulo de Astrofisica de Canarias, E-38200 La Laguna, Tenerife. Spain. , 

“Royal Observatory Edinburgh. University of Edinburgh. Blackford Hill. Edinburgh EH9 3HJ. United King- 

doni. 

4H lnstitut d’Astrophvsique, 98 bis Boulevard Arago, P-750 J *4 Paris. France. 

r ‘° Department- of Physics and Astronomy and Bradley Observatory. Agnes Scott College. Decatur. GA 30030 
51 1RAM. 300 Rue de la Piscine, 38046 Saint Martin d'Heres, France. 

‘’-‘Department of Astronomy, University of Wisconsin. 475 N. Charter Street, Madison, W 1 53706. 
“Osservatorio Astronomico di Bologna. \ ia Zamboni 33, I-4012G, Bologna, Italy 
‘’‘’Institute of Astronomy, National Central University, Chung-Li, Taiwan 32054, Republic of China. 
“Mailing address: Lowell Observatory, Mars Hill Road, 1400 West. Flagstaff. AZ 86001. 

“Department of Phvsics. Keele University. Keele ST5 5BG. Staffordshire, United Kingdom. 
“Observatories of the Carnegie Institution of Washington. 813 Santa Barbara Street. Pasadena. CA 91101 
“Harvard-Smithsonian Center for Astrophysics. 60 Garden Street. Cambridge. MA 02138. 


2 



r 


r> 


ABSTRACT 

We present the results of an intensive' ultraviolet monitoring campaign on the Soyfert 1 galaxy 
N(i( *-1151. as part of an effort to slmlv its short time-scale variability over a broad range in wave- 
length. The nucleus of NGC 4151 was observed continuously will, the hiUnuihonai [lira violet 
Explore- r (1IT.) for 9.3 days, yielding a pair of LWP and SVVP spectra every -70 minutes, and 
during four-hour periods for 4 days prior to and 5 days after the continuous monitoring period. 
T|,.- sampling frequency of the observations is an order of magnitude higher than that of any 

previous UY monitoring campaign on a Soy fort galaxy . 

The continuum fluxes in bands from 1275 A to 2688 A went through four significant and well- 
defined “events” of duration 2 - 3 days during the continuous monitoring period. We find that 
the amplitudes of the continuum variations decrease with increasing wavelength, which extends 
a general trend for this and other Seyfert galaxies to smaller time scales (i.e.. a few days). Cross- 
correlation analysis shows that the continuum variations in all of the VV bands are simultaneous 
to within ±0.1 days, providing a strict constraint on continuum models. The emission-line light 
curves show only one major event during the continuous monitoring (a slow rise followed by a 
shallow dip), and do not correlate well with continuum light curves over the (short) duration of 
the campaign, because the time scale for continuum variations is apparently smaller than the 
response lime of the emission lines. 

Subject headings: galaxies: individual (NGC 4151) - galaxies:act.ve - galaxies: Seyfert - ultravi- 
olet:spectra 
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1. Introduction 


Variability monitoring of active galactic nuclei (ACiN) ha, become tin- most mtive way to 

]>rol)e the spatially unresolved nuclear continuum source ami. "ben present . surrounding Inoad- 
line region (Hl.lt). The success of recent large-scale monitoring campaigns are due to btgli tempo- 
ral sampling rates over extended periods of time (see Peterson 1993 for a review). J lie cornerstone 
of most of these campaigns has been the International Ultraviolet Explorer (HT.). because U can 
provide long periods of observations at precise intervals, accurate absolute flux levels, and access 
to the UV. where the continuum and high-ionization lines are more strongly variable than ill the 
optical. Most campaigns have focused on nearby bright Seyfert 1 galaxies whose l \ eontmua 
and emission lines were previously known to be strongly variable. 

The initial IUE campaign on NGC 5548 is described by Gavel el al. (1991 ). and results from 
concurrent and subsequent ground-based monitoring programs are given in Peterson et al. (1991. 
1992. 1994). and Dietrich el al. (1993). One of the most fundamental results from these efforts 
is that there was no detectable delay between the variations in the ultraviolet continuum banc>> 
and those in the optical: that is. the time lag between the UV and optical lighl curves was < I 
days (the sampling interval for tlte HT. campaign). This provides an important constraint on 
models of the continuum source. For example, for thin accretion disks (e.g.. Shakura k S.myaev 
1973). this implies that surprisingly high radial signal speeds ( £ 0.1c) coordinate the dillercni 
regions of the disk (Krolik et al. 1991). A possible explanation is that the I V and optical 
continuum emission is due to reprocessing by cooler, outer material of X-ray photons created 


closer in (Courvoisier t Clavel 1991: Collin- Souffrin 1991: Krolik et al. 1991). 

A major campaign on NGC 3783 will, IUE (Reichert et al. 1994) and ground-based telescopes 
(Stirpe et al. 1994) resulted in the same approximate upper limit (±4 days) for the lag between 
optical and UV continuum variations. A subsequent HST. IUE. and ground-based campaign 
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on NGC 5548 (Korista el al. 1995). anchored by daily observations with the Faint Object 
Spectrograph. demonstrated that the FV and optical continuum variations in NGC -5548 were 
f ii it her const rained to be simultaneous lo within ±1 day. In addition. Clavel et al. (1992) show 
.ha. the X-ray and I'Y continuum fluxes are correlated, but with considerable scatter and a 
la, her loose constraint of < (i days on the time lag. In order to obtain lighter constraints on 
the la. ns. if any. between X-ray. I’Y. and optical continuum variations, it became evident that a 
multiv.aveletigth monitoring projeri with even higher temporal resolution was needed. 

The previous campaigns have also demonstrated that the emission-line response times to 
changes in .lie photoionizing continuum are very short (days) and a function of ionization, with 
. he high ionization lines responding more rapidly. In fact, the initial campaigns on NGC 5548 and 
XGC 3783 (Clavel et ah 1991: Reichert et al. 1994) found that the lags for the highest ionization 
lines. Hell Al(j40 and N V A124Q. were unresolved (i.e.. < 4 days). With the l.ighei sampling of 
the subsequent 11ST. 1UE. and ground-based campaign on NGC 5548. Korista et al. (1995) were 
able to determine that the lags for these lines were slightly less than 2 days. Thus, a secondary 
goal for obtaining higher temporal resolution is to check this result for this ancTother Seyferts. 
and specifically to fully resolve the transfer function of the high ionization lines (Peterson 1993). 

A new effort was initiated to provide an order of magnitude increase in the sampling rate over 
previous campaigns on Seyfert 1 galaxies, similar to that obtained for the BL LAC object PKS 
2155-304. which was monitored continuously by ILL for o da\s (Vrn et al. 1JJ-3) as pait of a 
mulliwavelont h campaign (Edelson et al. 1995). A determined effort was also made to obtain 
concurrent observations of NGC 4151 at other wavelengths, particularly in the optical X-ray 
regions, to test the predictions of accretion disk and continuum reprocessing models. This would 
also allow a comparison with the multiwavelength observations of PKS 2155-304, an object with 
a strong beamed component. The data and basic results from the IUE campaign on NGC 4151 
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are given in this paper. Other papers in this series report on optical observations (Kaspi et al. 
199.'). Paper II). high-energy observations (Warwick et al. 1993. Paper 111), and a comparison ol 
tin* multi wavelength continnuni data (Edelson ei al. 199)l>. Papei I\ I. 

NGC 4151 is a nearby (cz = 993 kin s -1 ) barred spiral galaxy that is viewed nearly lace-on 
( Sim kin 1973). It was classified as a Seyfert 1.5 by Oslerbrock «V Koski (lfMi). because its mu lens 
shows strong narrow components for the permitted lines, in addition to the broad (thousands of 
km s -1 FHWM) permitted and narrow (hundreds of kin s -1 FW1IM) forbidden lines that define 
a Seyfert 1 galaxy. HST images show that Die narrow-line [O III] A5007 emission arises from a 
nuclear point source and an extended 3") NLR that consists of a number of emission-line 
clouds in a biconical structure (Evans et al. 1993). The radio emission is extended along the 
same general direction as the [0 111] emission on arcsecond and sub-arcsecond scales (Johnston 
et al. 1982: Wilson and Ulvestad 1983). although the optical emission-line and radio axes are 
misaligned by ~ 20°. NGC 4151 exhibits a complex X-ray spectrum, which can be characterized 
in the 2 - 10 keV region by a power-law continuum modified by a warm or partial absorber, and 
in addition, a soft X-ray excess in the 0.1 - 2 keV range (Holt et al. 1980: Aaqoob. Warwick, and 
Pounds 1989: Weaver et al. 199-la.b). 

Because it is so blight and strongly variable in the UV. NGC 4151 is the ideal target for 
intensive monitoring (see Ulrich et al. 1991 for a summary of previous I V observations). It 
shows ultraviolet continuum variations with doubling times as short as a week (Clavol et al. 
1990). and is one of the few AGN for which emission-line cross- correlation lags have been reliably 
determined, yielding characteristic time scales for emission-line response of 4 ± 3 days for C l\ 
A1549 (Clavel et al. 1990) and 9 ± 2 days for the Balrner lines (Maoz et al. 1991 ). The V\ 
spectrum of NGC 4151 shows extremely broad emission lines (~30.000 km s _I FWZ1 for Civ). 
It also contains a number of broad (1000 km s' 1 )- blue shifted (-1100 to -100 km s' 1 )- and 
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variable absorption lines that arise in ions of widely different stapes (Hromage et al. 19X5: knss 
et al. 1992). and two unidentified emission line*, known as LI Alois and L2 A 159-1. that brackel 
i In* Civ A 154 9 feature (Ulrich et al. 19X5: Clave] el al. 19X7). 

2. Ohsi: itv.vnoNs 

The nucleus of NGC 1 151 was observed wit li t lie I U U S\\ P ( I I'O - 19i(lA)and IA\ I (I9i() 
A) cameras through Hie large apertures ( 1 0" x 2(1") in low-dispersion mode (resolution 
= 5 - X ,\ l'VVHM). Observations were made in a continuous mode over 9.3 days during 1993 
December 1 - 10. In addition, observations were obtained during four-hour US2 shifts (which 
frequently experience higher particle radiation) on the four days prior to and five days after the 
continuous monitoring period. The standard observing procedure was to obtain alternate LWP 
and SWT exposures by reading and preparing one camera while the other camera was exposing, 
which resulted in a pair of spectra every ~70 minutes. During each day of the continuous 
monitoring, the observations were intent)) ted for ~2 hours as the Earth occulted the target and 
the spacecraft was maneuvered to a low i} (angle between the telescope axis and the anti-solar 
direction) to maintain attitude control and cool the onboard computer. 

The observations were affected by the presence of scattered solar (and occasionally Earih) 
light in the telescope tube, which hits been present since early 1991 and is strong at ji > 50 
(f'arini <V W'einslein 1992). In order to obtain concurrent observations with other satellites (e.g.. 
11 OS AT) it was necessary to observe NGC 4151 at a: 90°. The scattered bght spectrum is 
such that there is contamination of the LWP spectra at the long-wavelength end (see section 
3.2). but no contamination of the SWP spectra. The most noticeable effect of the scattered 
light is that it greatly increases the background level in the FES, which is the optical target 
acquisition detector. Thus, the nucleus of NGC 4151 could not be detected directly, since the 
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FES background counts exceeded ll.ose expected for llie target by a factor of -50. and no optica! 
light curve could be obtained front the FES. Fortunately, the scattered light had little offer on 
acquisition and guiding during the exposures. The nucleus of N(.( Tl tl "as a<<piii»d 1»\ 
offset from a nearby Origin star (SAO which is a procedure that typicallv resnlls ■ a 

positioning error in the aperture that is < 1". During the exposures, the same bright star was 
used for guiding, since it remained in the portion of the FES lield-of-view that is leas, affected 
by the scattered light. The offset slew was repealed about once every N hours to re, enter the 
target in the aperture and to update the guide star position, since the spacecraft rolls to maintain 
optimal positioning of the solar arrays. 

A log of the IUE observations is given in Table 1. The FT date, start time, and duration arc- 
given. along wit h the .lulian Date for the midpoint of each exposure. The exposure levels from t he 
raw images, as determined by the telescope operators at the time of the observations, are given 
in Data Numbers (DX). where a value of 255 indicates overexposure. At hough the determination 
of the exposure levels is somewhat subjective, they are accurate enough w evaluate the general 
quality of the data. The emission levels are given for the peak of C tv (SYY P ) or Mg H ( EY\ 1 ). and 
the continuum and background levels are averages of values in the long-wavelength region of each 
camera. Exposure levels were not available for a couple or images tbal had to be recovered from 
analog tape. The exposure levels are all considered to be near optimal, except lor the lew images 
flagged in the notes. There was significant particle radiation for some of the images obtained 
during the US2 shifts, which could result in slightly lower signal-to-noise ratios for the affected 
spectra; these spectra can be identified by background levels that are substantially higher than 
the average background levels, which are typically ~15 DN for the SYVP and -2, DX for the 

LWP. 


A total of 205 SYVP and 190 LWP spectra were 


obtained of NGC -1151 during the campaign. 
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Only six imnsc-s »'•' considered to be unusable. Tlie exposure lime for SWP 49394 was cut short 
due t„ an mtpondiwt Earth occultatio,,. The target was on the edge of the aperture for L\VI> 
2b9.'l. SWT I'M and LWT 2*893. Most of the two images for l.W’P 2(1931 and J.W 1“ 2.11(1' 
were lost due to telemetry problems, and could not be recovered. The other problems it, the notes 
for Table I are minor, and do not significantly affect the measured fluxes: the micro,, ho, tics are a 
periodic noise pattern with an amplitude < s DN (New, nark e, al. 1992) , ha, occur infrequently. 

and the additional 1 in, ties of exposure in high-dispersion for MVP 27024 had no detectable 

impact . We are left with 393 useful spectra to work with: 203 SW P and 192 l.W P. 

Data Keihu'tion and Analysis 

T|„. HI', pro joe i lias developed techniques for improving the signal-io-iioiso. wavelength n-ssig»- 
lllPllt . and flux calibration of IFF spectra: tlie.se techniques are being used in the new processing 
system (NEWSIES) to produce the H E Final Archives. However, at the time of the observations. 
dhIv the old processing system (1UESIPS) was available for current data. We decided to use a 
newly available system developed by Tom Ayres called “TOMSIPS . 

;J.l TO MS I PS Reduction 

TOMSIPS is based on many of 1 lie techniques developed for NEWS1PS and includes a realistic 
noise model (Ayres 1993). TOMSIPS. like NEWSIPS. uses an identically rotated intensity trans- 
fer function (ITF). The old IUES1PS used pre-rotated ITFs. which do not always match up with 
the current image and can introduce fixed pattern noise. TOMSIPS uses an ITF based directly 
on the raw images of the flux standard white dwarf G191B2B. and a wavelength calibration based 
upon the omission-line spectra of A Andromeda. 
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T0MS1PS uses a slit «*d extraction method similar H> 1 1t*- 01’ I IM A1 i <n l< if | n»> • Kimi<'.\. 
liohlin. ,v Neill |99l ). with the flislind dilfereme i lial t ho cross-di*persion profile i- not nl a hxed 
form, hut inald.es t.l,e actual average cross-dispersio.. profile in the region. Hwat.se I lie m.ss- 
clis].ersion profile is hot 1. wavelength and emission-line dependent. 10 separate cross-dispersion 
regions are used for the SWT and 7 are used for the IAVP. Unlike previous extraction teclini«|ues. 
including OPTIMAL and GEX (Gaussian extraction, see Keicheri ct a). 199-1). the T0MS1PS 
errors are not "ext faction" errors, hut are true estimates of the flux uncertainties empirically 
derived from an independent noise model (Ayres 1993). The improved noise model and similarly 
processed ITT substantially reduces the pixel- lo-pixcl variations oftl.e final spectra. A detailed 
comparison of TOMSIPS with other processing techniques appears in Ponton et al. ( 199.,). 

3.2 Scatter* (I Liffhl ('ovhnniuntion of All P Sjxrira 

The scattered light in the IUE telescope is characterized by a solar spectrum (Camu ,V We.n- 
siein 1992). and tl.creforc rises sharply at the long-wavelength end oftl.e LWT region. I uloriii- 
liately. the scattered light exhibits a strong (and possibly variable) gradient across the aperture, 
and there are no proven techniques for removing it at this time. The flux levels of several sky 
background LWP spectra obtained during the campaign indicate that the scattered light con- 
tributed the following approximate percentages to the total fluxes in the continuum bands: ~I‘X 
at 2300 A, ~ 1% at 2688 A. ~26 l X at 2970 A. and ~37‘X at 3130 A. Checks ol the (lux lewis 
inside the aperture, but away from the spectra, indicate that the background contribution typi- 
cally varied by <1% at 2688 A over the course of a day. presumably as a resull of changing 1 o< 
Earth angle. At longer wavelengths, the background variation started to significantly alter Un- 
observed continuum variations. 
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Continuum and Lin< Measurements 


Continuum measurements arc made in known line-free* hands in tl.e resl frame of NG( 4\a\. A 
continuum flux is taken to In* tim error- weighted moan over the bandpass, and the continuum flux 
error is the standard deviation of the mean over the bandpass. For SWT spectra, the continuum 
regions selected are 12(i() - 1290 A. 1-120 14(50 A. and 1*05 - 1835 A. In the LWP spectra, the 

only usable continuum band is 2025 - 2750 A: at shorter wavelengths, the spectra are too noisy, 
and at longer wavelengths, the spectra are too contaminated by the variable scattered light. 
The continuum bands are shown in Figure 1. along with the average SWT and LWP spectra 
for this campaign. The sharp upturn at the long-wavelength end is due to the scattered light 

cont aminal ion. 

To measure the emission and absorption line components, pre defined regions around each 
feature of interest are extracted and a fit is made in the rest frame. Initially, the fit consists of 
a power-law continuum of the form F x = T 0 (A/A with the data weighted by the TOMSIPS 

errors. Gaussian components of the form 

(A - A r ) 2 ‘ 


ff = I'o exp 


'la:- 


(i; 


are added to measure the emission and absorption features. The Gaussians are initially centered 
at the expected line center (A,), but are allowed to "float" in wavelength (A), width (<t c ). and 
amplitude (/„). The float in wavelength and width is required to compensate for wavelength 
calibration errors and the asymmetry of the broad emission lines. All Gaussian components 
without an initially fixed minimum width are constrained to have a minimum width of twice 
the instrumental profile (rr c = 1.5 A) to prevent fitting spurious pixels. Five separate regions 
containing emission and/or absorption features were examined separately, since slightly different 
procedures are needed to properly fit each spectral feature. These regions are: 1155 - 13 lo A 
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(Lyn and Nv A1240). 1307 1403 A (Cli A1334. Si tv A 139 S and O iv] A I 402 ). M2> !■ •><> 

(N iv] Ai ISO. Civ A1-VI9. lb'll A Kill), and O ill] A1003). 1790 1900 A (Allll A 1*57. Si in] AISOO. 

and Cm] A 1909). and 2040 2915 A (Mg 1 1 A2*00). 

To ensure an unbiased extraction of t lit* parameters characterizing t Ik* l \ emission and ab- 
sorption features, the spectral components are systematically lit with a modified version of Hie 
MLNU1T (James Jc Rods 1975) software. The CFRN-developed MIN TIT uses the non-linear least 
sepia res Levenberg-Marquart method to fit \- minimizing Gaussian components to I lie spectral 
features. Errors in the fitting parameters are determined by exploring parameter space noai the 
minimum and arc reported as la errors. 

Complicated features such as ClV require multiple Gaussian components. 'Mule each new 
component will reduce y 2 - if may not always be statistically significant. In these cases, an V- 
tesi is applied (Bcvington 1969). Only when the component passes the F-icst will it be added 
to the final fit. As an additional restriction, we have chosen io limit the maximum number <>l 
components for eacli specific line (o.g.. ClV A1549) to three. All Gaussians were initially allowed 
a wide range of parameter space to achieve the best fit: this range w^ reduced as obvious trends 
of the fils became apparent. 

Line fluxes were calculated by integrating and adding together the individual components of 
the feature of interest. A quadrature sum of the individual integrated Gaussian errors is not a 
true error estimate of the integrated flux, but in fact overestimates the true error. Similar to 
a method used in a previous campaign on NGC 5548 (Clavel et al. 1991). the point-to-point 
integrated light curve variations were used to scale the errors to the proper values. 

Table 2 shows the allowed ranges and means of the final component fils. The components 
that were summed together to produce a measurement for a particular line or blend are described 
in the next subsection. Figure 2 shows an example of the combined fit to an individual SWT 
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A..\ Summation of Lini ( ow]ton( nt± 

WV aliiidi II<> physical sigiilicanro to individual components for a pail jtnlar line (<'.g.. ( l\ 
Air, 19): tin' component fits arc just a convenient description of llic data. In addition, many of 
ihe individual emission and absorption lines in a given region are blended as a result of ilien 
proximity, and tlieir individual liglil curves are noisy and difficult to interpret as a result of tlie 
fitting t-eclini<| tie's inability to accurately deconvolve them. Therefore, as in the past (Clavel et al. 
|()<)] ; Hi'ichert el al. 1991). we use the sum of components to represent the dominant emission- 
line in a particular region. When we quote results for a particular sum of components, we use 
the dominant emission feature as a designation (c.g.. “Civ" for the sum of t he components of 
( ’ iv and N iv] ). 

Many of the features in NCC -Jl'il are very difficult to measure accurately due to contam- 
ination and/or the complicated nature of thc_L’Y spectrum (many broad and narrow emission 
and absorption lines). Their light curves at relatively low levels of variability are very noisy, and 
c-jumot be used for the detailed analyses in Section A. The redshifl of NGC’ -H51 places its Lvo 
emission at 1219.7 A. which is too close to the geocoronal emission to allow a separate fit to 
the two narrow components. Hence, the Lyo + N v light curve is dominated by the substantial 
variation of geocoronal Lyo over the course of each day. and is not usable for this study. As 
shown in Table 2. the Si IV + 0 iv] feature is dominated by a strong St IV absorption doublet, 
and an accurate measurement of the intrsinir emission is not possible. Finally, the Mg II featuio 
is strongly affected by the scattered light, particularly in the red wing. 

The fluxes of t he feat tires around C IV. He ll. and (’ III] can be measured accurately enough to 
produce reasonably good light curves. The Civ line profile is complicated, showing imiltirompo- 


13 



S' 


nenl emission and self-absorpt ion. Due in i lieir proximity, i he ( l\ . X l \ ]. H< 1 1 and 0 1 1 1 j l( ai m < 
are all lit simultaneously. The N I v]. Out], ami Hell features are each lit with a single Gaussian, 
while the more complicated Civ feature is (it with three Ciaussian components. a nattcm emission 
component, a very narrow absorption component, and an extended ennssioii component. I ho 
Hell and Olll] emission are blended, but distinct enough from the Civ emission, to he treated 
as a separate feature. Thus, we have separate* nieasurmouts foi ( l\ -f N " ] and He ll + Olll]. 

The Clll] region is modeled with an absorption component for AI ill. a single emission com- 
ponent for Silll]. and up to three emission components for Cm], as shown m lahh* 2. Dm* 

to the asymmetry of the Clll] emission, three components are needed: a narrow 

a broad component, and a component labeled "red . I he red component is limited in ccntial 
wavelength to avoid interference with the Si III] emission on the blue wing o( Cm]. 1 lie AI 111 
absorption on the extreme bine wing of the emission can be separated from Die* overall leal urc*. 
so the measurement is for Clll] + Si 111]. 

3.5 Comparison v'ilh K ESI PS 

As a consistency check on the TOMSIPS processing scheme, we compared the measured con- 
tinuum fluxes with those obtained in the same wavelength bins from the II ESIPS speclra. figure 
3 show this comparison for the 1275 A bin. demonstrating that the fluxes from the livn methods 
are extremely well correlated (the linear correlation coefficient is r = 0.9b). J he other S\\ P 
continuum bins show the same excellent correlation, with the TOMSIPS fluxes systematically 
higher than the 1VESIPS fluxes by 1 - 10%. depending on the bin. This is a direct consequence ol 
the slightly different (and improved) photometric correction and absolute sensitivity calibration 

as a function of wavelength. 
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4. Hesi lts 

Table* :i ;iikI 4 give- the TOMSIPS continuum and line (luxes (and associated errors) as a 
function of Julian Date for the SYYP and 1AYP spectra. The few observations that are not 
indu clod in those lablcs nro listed in sort ion II. 


j.] Pattern* of Variability 

Figure 4 gives the SWT and LYVP continuum light curves as a function of Julian Date. The 
light curves show significant variations on a number of different lime scales, particularly at short 
wavelenglhs. The variations are as large as 40 - 50‘X on a time scale of several days, and ~10'X 
on a time scale of several hours. During the 9.3 days of continuous monitoring, there were 
lour large-amplitude "events" of duration 1 - 3 days (minimum to minimum). These events are 
temporally well resolved, and they are easily recognized in each continuum waveband. Many of 
the shorter lime-scale, small-amplitude features also repeat in at least two different wavebands. 
Thevariations prior 1.0 and after the continuous monitoring period are clearly undersampled and 
are of limited use. although it is evident that there were strong variations during the last five 
days of the monitoring period. 

Table 5 lists some basic properties of the variability in each waveband. The mean fluxes for 
the entire data set are given, as well as the mean errors, which are the average values of flux 
error divided by mean flux. F„ or . the fractional variability, is the standard deviation of the 
fluxes divided by the mean flux in each waveband. It has been corrected to reflect the intrinsic 
variability by subtracting the mean error in quadrature. is the ratio of largest to smallest 

mean flux in each waveband. It is dear from the parameters in Table 5 and from inspection of Hie 
light curves that there were significant variations in all continuum wavebands over this relatively 
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short period of time. In particular. T var is 4 - 10 tin.es larger than the mean error, which i> only 
about 1 - 

The amplitude of the continuum variations decreases will, increasing wavelength, as was the 
case for NGC 5548 (Clavel el al. 1980) and NGC 378.1 (Reichert et al. 1994). This can be 
seen in both the F„ or and R,,,., parameters. This result is in general agreement with previous 
Il’E studies of NGC 4151 (e.g.. Perola et al. 1982). which find that for larger amplitude (but 
undersampled) variations, the UY continuum- radial ion hardens as it brightens. The combination 
of the well-sampled UV variations described in this paper with those in the optical (Paper 11) 
and X-ray regions (Paper III) permits a more detailed examination of the behavior of continuum 

amplitude as a function of wavelength (see Paper I\ ). 

Figure 5 gives the light curves for the strongest lines in the SWP region. It is clear that the 
emission-line light curves are similar in appearance, with the fluxes rising through the first half 
of the campaign (over 8-9 days), and leveling off thereafter. Civ. the line with the smallest 
percentage errors, shows evidence for a subsequent shallow dip of duration ~3 days in n > light 
curve before recovering to the previous maximum. The Hell and Cm] light curves appear to 
reflect these trends, although they are substantially noisier. There is a suggestion that the 
Cm] and possibly the Hell light curves reach the first maximum ~1 day before the Civ light 
curve. The reality of the shorter time-scale (~ 1 day) features in the emission-line light curves b 
uncertain, and it may be that the error bars for the Hell and Cm] points are underestimated. 

The light curves of the emission-lines are substantially different in character compared lo tlm 
continuum light curves. The continuum variations, which are very well defined, are much more 
rapid. Presumably, this is the result of a substantial response time of the lines to changes m the 
continuum, which will be explored in the next subsection. 

Some basic properties of the emission-lino variations are listed in Table 5. Hie fractional 
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variability I',„ r . again correct **<1 t<> reflect t lie intrinsic variability and the tatio of latgest to 
MiiaHi'M flux indicates I lull then' won* significant variations for all t liter omission lines 

'diowii. Tltoro i- t rend of larger variability amplil ndo lor higher ionization lines, as 

was the case for NCC 554 s (Clavol et al. I ‘Ml 1 ) and NCC 37*:? (Reichert et al. 199-1). aJl liouffli 
we are Mutinied 1.. only a lew lines due to the small amplitude of variations over a short period 
of lime and the complicated nature of the spectrum of NGC 4151. In light of previous studies, 
the larger amplitude of the Hell variations is ex peeled, but it is somewhat surpising that the 
amplitude of the C III] variations is larger than that of C It . 


film -Scries Analysis 

Cross-correlalion of a continuum light curve with a light curve from another cont inuum band, 
or an emis.-don-lino light curve, has been used in the pasl to deVertuinine if the variations are 
correlated and if there is a time lag between the two series. 1 wo distinct correlation functions 
were calculated for l lie I'V light curves of NGC -1 151: the interpolation cross-correlation function 
( rCF: cf. Ci a skel I ,V Sparko 19SG: Gaskell t V Peterson 1987) and the discrete correlation function 
(DCF: cf. Kdelson .V Krolik 1988). The correlations were calculated exactly in the manner 
described by While &• Peterson (1994).' The continuum light curve at 1275 A was cross- correlated 
with that of each continuum bin and line feature, and in addition, the Civ light curve was cross- 
correlated will) itself lo generate its auto-correlation function (ACF). The calculations were 
performed for the subset of data obtained during the continuous monitoring period, and for all 
of the data obtained during the 1UE campaign. The sampling interval chosen was 0.05 days 
(72 min), which is t lie approximate interval between consecutive observations with a particular 

camera during the continuous monitoring period. 

Figures (j and 7 show the conlinnum hand CCFs and DCF's (which include error bars) for 
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the continuous and entire data sets, respectively, for the continuous data, the CCF s and DC 1 s 
are nearly identical, as expected for regularly sampled light curves (White k: Peterson 1991). 
The DCF is slightly higher in the I - 5 day range with the inclusion of the noil-continuous data, 
whereas the C’CF is significantly higher in this regime, where there is a significant amount of 
interpolation to a much finer grid for the days before and after the continuous monitoring period. 
Figures 8 and 9 show the emission-line CCF's and DCT s for the continuous and entire data sets, 
respectively. The regular sampling is again responsible lor tin- agreement between ( ( f s and 
DCF’s in Figure X. In f igure* 9. after a longer span ol data is included, both ( (. f and DC f values 
are higher in the J 5 day regime, and additional peaks in the correlation functions appear. 

The most important conclusion to be drawn from these comparisons is that for the continuum 
bands, the CCF s and DCF s for both data sets give the same lag at which the peak correlation 
value occurs, to within ±0.05 days. It is also clear from f igures 0 and < that the continuum 
variations are all highly correlated. For the emission-line features, the correlations with the 
continuum fight curve at 1275 A are much less significant. This is not a surprise, since the 
continuum and emission-line light curves are so different. As a result, the lags at which the peaT 
values occur are not well defined and differ depending on type of correlation and data set used. 
However, the centroids of the data around peak values are similar for CC F s and DCf s from 
each data set. 

'1 able b gives t ho main characteristics of the CCf s computed from the continuous monitoring 
of the continuum fluxes. The parameter gives the lime lag (in days) for r„, nr . the peak 

value of the CCF. whereas At C€ mr aid gives ^ ie centroid in days for CCF values greater than 
0.5r max . The full width of the CCF at 0.5r max (FVVHM) is also given. A negative value lor 
M pcak or At rentroid indicates that the variations for that feature precede those from the 1275 A 
continuum bin. 
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] j roi> i n 1 1|<* nine lag* wen* estimated using 1 ho analytic formula of Gaskell Y Peterson ( 1987) 
and l In* Monte Carlo simulation mnlliod doscribod by \N 1 1 i 1 o Y pMerson (1991). For tlie cross- 
correlai ion of the 1 27') A ban i with other FY conliinmin bands, both techniques yield 1 a errors 
of ().();•{ ().0I davs. Ciiven the slight diflerenc(‘s in lags determined from different correlation 

l ecliniquos and didoroht ways to measure the peak, a conservative estimate is that the lag errors 
are < 0. 1 0 (lays. 

|i is clear from Table 0 that the continuum variations in the various bands are all highly 
correlated, with r mnr values in the range 0.70 - 0.92. and simultaneous to within i 0.10 days 
( 144 min), as evidenced by the small lags given by At and Sirenirvtd- Che CCF foi 2088 A is 
somewhat unusual, with a secondary peak at ~1.5 days. Tins could bo the lcsuli of blended 1 e 11 
and/or Hultncr continuum emission, which are ollen prominent in this wavelength region ( V\ ills. 
Net/er. Y Wills 1985) and likely vary on a longer lime scale t han the continuum, or it could be an 
indication of anol her cont imium component. More careful modeling of the emission-linos in this 
region and/or detailed comparisons with the optical variations may help to distinguish between 
these possibilities. Nevertheless, it is evident that the priuicipal variations-of the continuum at 
2988 A are synchronous with the variations at shorter wavelengths. 

Figures 8 and 9 indicate that the emission-line variations are not well correlated with the 
continuum variations. In addition, the C CF s for the entire data set exhibit multiple peaks. 
This is a result of the fact that the continuum light curves show several quick events during 
the monitoring period, whereas the emission-line light curves show only one well-defined event of 
longer duration. The time scale for continuum changes in this instance appears to be substantially 
shorter than the response time of the emission-lines, as indicated by the large F\\ HM of the ACF 
for C iv (4.-1 davs) in the continuous data set compared to that of the 1275 A continuum bin 
( J .2 davs). Since the continuum and emission-lino light curves are so dissimilar, the correlation 
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function, arc of limited use. and the lags al whirl, the cross-correlations peak arc not "I'orled 
here. A more realistic value for the Civ emission-line lag has been determined with a data set 
of longer duration by Clavel ot al. (1990). 

5. Sr MM ANY AND CONCLUSIONS 

We have observed the nucleus of NGC 1151 with UK continuously for 9.5 days, obtaining a 
pair of SWT and I.WT spectra every ~7() min. in the most intensive I'Y monitoring campaign 
to date for a Sevferl 1 galaxy. Observations were also obtained on the lour days prior to and five 
days after the continuous monitoring period. The IKE observations are par. of a mult iwavdeng. h 
effort to study the short time-scale (hours to days) variations of N(>( -llol. which haw not 

well characterized in the past for any Scyfert 1 galaw. 

During the monitoring period. significant variations were detected in the fluxe. 
uum bands and the emission-line features. For the continuous monitoring period, there are four 
well-defined ‘-events" in the I'Y continuum light curves, whereas the light curves for the strong 
emission lines are very different, showing only one major event (a slow rise followed b\ a shallow 
dip). Measurement and cross-correlation of the light curves allow us to draw some important 

conclusions: 

1. The VY continuum of NCIC 4151 can vary significantly on very short tune scales, going 
through an "event" (i.c.. a significant local maximum preceded and followed by local minima) in 
only 2-3 days. The amplitudes of the events in this case are small compared to those found m 
NGC 4151 over longer time scales (Clave! et al. 1990). but are large compared to the U K errors, 
demonstrating the feasibility and importance of continuous monitoring of AG X in >!'<’ I ' • 

2. The relative amplitudes of the continuum variations decrease with increasing wavelength, 
with R_ = 1-51. 1-45. 1.31, and 1.24 al A = 1275 A. 1440 A. 1820 A. and 268* A over the 
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iiiniiitoi 1 1 1 period. 1 his behavior has also been in tin - monitoi ing < 1 1 1 n | > . >i p. ) i > on N(,( '.'1 

( navel al. m\: Korista H al. 1 WM and NCC ;f 7 s;» (heichcrt e< al. on longer lime 


''f*! I*'" . 

It,.- (fin! itiimn; \arial mu- in all o! the l'\ bands are snnttlunu «u> m within -U. ! 

. | | ; mi,, Tl,i- i- .in import .ml and very -1 riel . <.n-traini compared In : lie H|>|>er limits <»" 1 \ 

he.'- ..1,1. lined In: NGC V, I' - At,. ... _ i day-. Have! el al. I'KII; A 1 I day . 

Knri-la el al. 1 1 1! I i a 1 1 1 1 ,\ ( i( AlT'-a i Al •_ I days. Keiclterl el al. 

I. I lie eii i i-sii ,n line variations o! NCC il',1 are not always well correlated with l lie coni immiii 
varial ions over short periods of lime (days or less). The apparent reason for llie dissimilar 
coni in ii ii m and emission -line light curves from our observations is t lie relatively short time stale foi 
continuum variations compared It, the response time of the emission-lines. Consequently, cross- 
correlai ions are not very useful tools in this case: better tools (e.g.. techniques for determining 


the transfer lunctioii) and/or longer trains of data are required. 

We a re very grateful to the staff members of t lie Goddard ami Y1LSPA ICE observatories 
lor their assistance in scheduling and executing these demanding monitoring piogiams. Y\( also 
wish io thank our many colleagues, including those on the 11 I- peer review commit tec s. foi 
their support of these programs. We gratefully acknowledge financial support of this particular 
program ihrough NASA I’.O. S:)U<M7-I to Computer Sciences Corporation. 


21 



lABLi: 1 

lo<; oi in obsi;m\ uiow 


lmag< Nmnlirr 

n iw 

( Mnli /1>?* !\r \ 

11 Mari 
( Hr A1 in 1 

Dural mu 

{\1tirW1 

Julian Dal * 
i 2 1 in noo-u i 

1- nil 1 * ( 

L«*v< 1 


Is (1>M 
H.1< k 

SWP 49333 

11/27/93 

07:52:24 

21 :00 

*1 { 1 S 8 153 5 

20 J 

160 

1 

i .\vr j*. * 1 - 

1 |/2"/93 

08:27 10 

1 1:00 

9 !h S5l*OJ 

l so 

160 

l 

SWT 19334 

1 l/.'T/'U 

08:59:4 1 

P':t)0 

9318.88138 

187 

95 

1 > 

LWF’ 26816 

M/27/93 

09:34:4 

13:00 

93l8AHMo2 

200 

180 

33 

SWF' |033 P 1 

n/jr/oM 

10:03:10 

20:00 

93! 8.92016 

200 

95 

19 

LWP 268 IT 

ii/jr/H.t 

10.35:00 

13:00 

9318 94 54' ♦ 

195 

1SS 

• ’ J> 

SWT 19341 

11/28/93 

07:22:27 

20:00 

9319.81 4 20 

1" 

mo 

20 

iavp 

1 t / 2^/9/* 

07; '*8: in 

1 1 :IH ► 

o :i|'i s 169*> 

2 *1 

200 

3- > 

SWP 493*12 

ii 

08:27:5 1 

20:00 

93 l '1,8 ** H . *• 

P*2 

1 in 

20 

IAVP 26823 

1 1/28/93 

1 1* >:( M (: 5' 1 

1 2:00 

« *9 | ‘i >7* is". 

2 2< 1 

1 90 

• ' ‘ 

swt 49343 

1 1 /JS/9.1 

09:35:2*' 

21:00 

93pi.‘HHi90 

2* (( i 

t 111 

2* » 

IAVT 26824 

1 1 ' JS/M3 

10:10:22 

1 2:00 

«HP 92*913 

„MO 

190 

35 

SWT 49.302 

1 1 / 2' »/'•'• 

OVOl ; *i : 

20:00 

o329. 8 H V» 

r*> 

loo 

20 

IAVT j .83 l 

1 1 / 29/93 

08:37:10 

12:00 

9320.8* i: C i 1 

219 

190 

.1.5 

SWT «rtfi; < 

1 1 /2'»/93 

00:08:14 

20:00 

9320.887*»o 

2* H 1 

95 

19 

IAVT 26832 

1 1/29/93 

0O.43IHI 

1 5:00 

93 20.9 UK) 7 

239 

210 

39 

SWP 49364 

11/29/93 

10:13:30 

20:00 

9320.93306 

205 

105 

20 

KUT 49372 

1 1 / 30/93 

07:49:0*1 

20:00 

932 1 .83269 

205 

1 37 

1 * 

IAVT J683< . 

1 1 / 31 1/93 

08:25:51. 

1 4:00 

932 1 .85620 

249 

180 

.33 

SWF* 49373 

1 1 / 30/9-3 

08:57:37 

21:00 

9321 .88064 

232 

109 

1 4 

LWP '26837 

1 1/30/93 

09:31:53 

14:00 

9321 .9U2tX> 

248 

183 

.34 

SWP 49374 

1 1 / 30/93 

10:02:20 

21:00 

932 1 .92558 

2 1 1 

1 13 

1 

LWP 2683* 

1 1 /3U/93 

10:35:13 

12:00 

9321 .91529 

218 

189 

35 

SVVP *19379 

12/01 /93 

03:26:32 

20:00 

9322.65037 

191 

113 

16 

IAVP 26846 

12/01/93 

04:07:01 

1 2:00 

9322.67571 


1 78 

u . 

SW’P *19389 

12/01/93 

04:40:42 

20:00 

9322.70188 

217 

11 ! 

»*; 

IAVP 26847 

12/01/93 

05:15:04 

12:00 

9322.7229** 

219 

1 85 

3i 

SWp 19381 

12/01/93 

05:44:16 

20:00 

9322.74602 

225 

112 

1 1 

IAVP 20848 

12/01 /93 

06:22:34 

1 2:00 

9322.76984 

23o 

1 74 

3* 

SWP <19382 

12/01/93 

06:54:02 

20:00 

9322.79447 

205 

1 I* 

1 5 

LWP 29849 

12/01/93 

07:26:52 

12:00 

9322.814*19 

233 

180 

31 

SWP *19383 

12/01/93 

07:57:59 

20:00 

9322.83888 

219 

1 1 1 

H* 

LWP 26S50 

12/01/93 

09:13:12 

12:00 

9322.88833 

237 

PM 

3* * 

SWF" 49384 

12/01/93 

09:47:09 

20:00 — 

9322.91469 

192 

1 20 

1 s 

IAVP 20S5) 

12/01/93 

10:23:43 

12:00 

9322.93730 

230 

PHI 

.35 

SWP 4938'* 

12/01/93 

10:52:52 

20:00 

9322.9**032 

PH) 

1 20 

1 8 

IAVP 298V 2 

12/01/93 

1 1 :32:09 

12:00 

9322.98483 

2-3* ) 

PK) 

35 

SWI' 4938(1 

12/01/93 

12:10:31 

20:00 

9323.01425 

190 

120 

\y 

LWP 208 ■">. 3 

12/01 /93 

1 2:40:49 

12:00 

9323.031 *<*8 

220 

1 90 

32 

SWP 19.387 

12/01/93 

13:23:19 

20 3 Hi 

9323.06480 

PHJ 

1 >* 1 

18 

IAVP 20854 

1 2/01 /93 

13:58:53 

1 2:00 

93,2:608* *7:'. 

220 

190 


SWP 49.388 

12/01/93 

14:33:31 

20:00 

9323. 1 1 355 

190 

1 20 

| V 

IAVP 20855 

12/01/93 

15:15:12 

12:00 

9323.13972 

220 

1 90 

'2 

SWP 49-389 

12/01/93 

15:52:20 

20:00 

9323.HiS.3i* 

PHI 

1 2* l 

1 > 

LWP 20850 

12/01 /9-3 

17:17:01 

12:00 

9323.22432 

254 

|95 

3-1 

SWT 49390 

12/01/93 

17:40:58 

20:00 

9323.24 789 

204 

1 1 5 

H 

LWP 26857 

12/01/93 

18:21:49 

10:00 

9323.2*1802 

224 

197 

3- J 

SWP 49391 

12/03/93 

1 8:54 :09 

20:00 

9323.29455 

201 

128 

15 

LWP 26858 

12/01/93 

19:27:03 

10:00 

9323.31392 

221 

169 

33 

SWP 49392 

12/01/93 

20:05:43 

20:00 

9323.34425 

222 

1 54 

15 

LWP 26859 

12/01/93 

20:38:09 

10:00 

9323.36330 

219 

16? 

3V* 

SWP 49393 

12/01/93 

21:07:48 

20:00 

9323.38730 

198 

1 54 

1 ft 

LWP 26860 

12/01/93 

21:40:59 

10:00 

9323.IOC93 

232 

176 

35 

SWP 49394 

12/01/93 

22:14:03 

15:00 

9323.43163 

174 

12U 

16 

LWP 26861 

12/02/93 

01:10:08 

10:00 

9323.55218 

215 

1 17 

33 

SWP 49395 

12/02/93 

01:41:50 

20:00 

9323.57773 

19*; 

108 

15 

LWP 26862 

12/02/93 

02:17:40 

10:00 

9323.59907 

212 

1 60 

34 

SWP 49396 

12/02/93 

02:53:33 

20:00 

9323.0274? 

|95 

1 13 

1 5 

LWP 26863 

1 2/02/93 

03:29:33 

10:00 

1*323. *vlS91* 

20*. 

Ki.3 

:*3 

SWP 49397 

12/02/93 

04:06:15 

20:00 

9323.67795 

205 

1 13 

16 




I 


22 


IABU 1 


N 1 ] U It r <j 


r. 


NuiiiIim 

n d,v< 

n Si art 
( Hr:Min:S«-* ) 

Ourai ion 
( Mm:S(v) 

1 \\ !■ 21-M.4 

1 2/02 /‘»3 

0 1:1 1 27 

1 0:00 

^ \\ 1 l**v 

1 2/02/93 

05:1 7:21 

20:00 

! W 1 2* 

1 ; /t»2/93 

05:5 *;!»♦ 

1 0:00 

>V.I r •:•*•■ 

i : ‘02 

(h>. J*»:6. 

20 00 

1 W 1 ,< , 

l 2/02/9:; 

07:03-07 

10:00 

r o» oh i 

l 2/02 nr*. 

07:32:5*- 

JO ) )(t 

i w l 

12/uj **.- 

iim r * i <7 

1 04 M * 

^\\ \ r - tok 

1 2/ 02 

09 . 14. 3. 

2*1:00 

! W t .* .'*• 

1 2/n: /•* : 

O’* |* * t< 1 

1 J<»0 

nV\ 1 1 » 1 1 * J 

1 2/02/93 

III: 19:05 

20:00 

! \\T .m * 

1 2/02/93 

10:51:5*. 

1 2:00 

s\\i r*in. 

12/02/93 

1 1 : 2o IX • 

20:00 

1W1 ;i.n7o 

t 2/02/93 

1 2:05:03 

12:00 

S\VI 1*10 1 


12:13 51 

20:00 

I.WP >0871 

12/02/9.3 

13; 18:5.3 

1 2 :U0 

SWT 1**405 

1 2/0*2/93 

1 3:. Mi: Ml 

20:00 

1 AV 1 1 2* .872 

12/02/93 

1-1:43:16 

12:00 

SWT 1**406 

12/02/93 

15:16:01 

20:tHi 

I.WT 2**8 7.3 

12/U2/93 

15:54:05 

12:00 

SWT 10-107 

l j/tu/itt 

16:25:43 

20:00 

LWP 2* *87 4 

1 2/02/93 

17:27:24 

10:00 

SWI -0*408 

12/U2/93 

17:52:27 

*20:00 

1 AVI’ 2 1*8 7 5 

1 2/U2/93 

18:25:18 

10:00 

SWT 4*»4UO 

1 2/U2/93 

18:53:34 

20:00 

LWP 26876 

12/02/93 

1 y:26:20 

10:00 

SWT 4**110 

12/02/93 

19:55:01 

20:00 

LWP 2**877 

12/02/93 

20:28:34 

10:00 

8 W 1 ’ -1*1-11 1 

1 2/02/93 

20:57:34 

20:00 

IAYP 20.S78 

12/02/93 

2 1 : 30:33 

10:00 

SWI 0*112 

12/02/93 

21:58:54 

20:00 

1 A\ 1 2*>87** 

1 J/03/9.3 

00:58:33 

10:00 

nWT 0*114 

1 2/03/93 

01:18:43 

20:00 

LWP 2* *>*Mi 

12/0 3/93 

01 : 52:08 

10:00 

>WT 49 114 

12/03/93 

02:23:3-3 

20:00 

LWp 2**vsi 

1 -7 n 7 !,;l 

— 02:55:57 

10:00 

SWI’ 49-1 1 5 

12/03/93 

03:28:00 

20:00 

1 Wp 2<«vS2 

12/0 i/93 

04:00:54 

10:00 

>WT 49-Ho 

12/03/93 

01:31 :01 

2U:00 

LAVT 2* *883 

12/03/93 

05:05:19 

10:00 

SWI ’ 49-117 

12/03/9.3 

05:34:51 

20:00 

1AVP 20881 

1 2/03/93 

06:09:37 

10:00 

SWP 49418 

12/03/93 

0(5:39:48 

20:00 

LWP 26885 

12/03/93 

07:14.-07 

10:00 

SWP 49419 

1 2/03/93 

07:58:12 

20:00 

LWp 26886 

1 2/03/93 

08:54:54 

12:00 

SWI' 49420 

1*2/03/93 

09:20:32 

20:00 

LWP 26887 

1 2/03/93 

09:57:00 

12:00 

SWP 49421 

12/03/93 

10:27:27 

20:00 

LWP 20888 

12/03/93 

1 1 :04.*08 

12:00 

SWP 49422 

12/03/93 

11:34:14 

20:00 

LWP 26889 

12/03/93 

12:06:11 

12:00 

SWP 49423 

12/03/93 

12:47:47 

20:00 

LWP 2* >890 

12/03/93 

13:27:03 

1 2:0U 

SWP 1912 1 

12/03/93 

13:57:50 

20:00 

LWP 26891 

12/03/93 

14:30:36 

12:00 

SWP 49425 

12/03/93 

1 5:06:07 

20:00 

LWP /i *92 

12/03/93 

15:40:43 

12:00 

SWP 49420 

12/03/93 

1G:1 1 :40 

20:00 

LWp 2* >893 

12/03/93 

17:2531 

12:00 

SWP 19-127 

12/03/93 

17:49:33 

20:00 


Julian D*i< Exptxurf l rv«*U (ON) 

( 2.440.000+) Pmi> C orn Mark 


9.323. 09S92 
9323.72733 
932 V 1*7 ' 


«i:tj‘‘,.7 # i7;ut 
’ i i * i , > J 1 4> 
m.;j ,v| ;n 

M3J3.8920** 

M IJ3 9|32 1 
9323.931 km . 
93J3. 9-5897 
93*23.98333 

<i32 4.00767 

93*2 i.n37io 

9321.05895 

9324.08808 

9324. 11755 

9324.14307 

9324.16673 

9324.no 47 

9324.23083 

9324.25170 

9324.27104 

9324.29414 

9324.31343 

9324 .33082 

9324.35004 

932 1.3SU25 

9324.39909 

9324.42285 

9324.5 1413 

93 24 .50 Hi 1 

9324. SSI 34 

9324 ,<>CM>03 

9:324.02-5^'* 

93244*5139 

9324.07070 

932 1.0951 5 

9324.71550 

9324.73948 

9324.76015 

9324.78458 

9324.80494 

9324.83903 

9324.87503 

9324 .89620 

9324.91875 

9324.94267 

9324.96537 

9324.98905 

9325.00846 

9325.04013 

9325.06462 

9325.08877 

9325.10877 

9325.13619 

9325.15744 

9325.18171 

9325.23022 

9325.24969 


2 * ~ 

1**1 

228 

IP* 

2 1 - 

1** < 
* \ > , 

2 1 

h'* - 

2 1* * 

1 1*. 

2 1 > 

I«*t. 

20 ’ 

1 v *i 

2 1* 1 

l *> * 

205 

MO 

240 

1**0 

205 

161 

240 

1 6t 1 

20 5 

130 

240 

160 

205 

130 

240 

160 

205 

130 

240 

160 

232 

Ml 

218 

1S8 

214 

131 

220 

193 

227 

131 

210 

184 

220 

145 

233 

li>0 

219 

144 

218 

176 

214 

143 

213 

n*i 

201 

1 1 8 

219 

170 

21 1 

120 

226 

1 70 

218 

11 I 

213 

170 

211 

11-5 

217 

170 

223 

120 

217 

164 

195 

no 

202 

158 

209 

116 

239 

170 

223 

116 

240 

170 

270 

115 

240 

170 

220 

115 

240 

170 

220 

115 

240 

170 

208 

no 

240 

170 

208 

no 

240 

170 

208 

no 

242 

177 

218 

121 


33 

17 

<1 

lo 

34 
H. 

3.4 

12 

23 

12 

12 

23 

1*2 

23 

12 

23 

12 

23 

17 

35 
15 

35 1 

15 

34 

15 

34 

15 

33 

15 

32 
15 

33 
15 
>■» 

17 

37 

20 

39 

20 

33 

14 

34 

15 3 
23 

16 
23 
16 
23 
16 
23 
16 
23 
16 
23 
16 

23 
16 
37 

24 


23 




liMA#r Number 


LWT 26894 
SWP 494 28 
IAVP 26895 
SWP -|?|.| HI 
i A\ | 2o89i. 
SWp -19*130 
IAVF’ 26897 
SWT 19 in 
IA\T jonps 
■^vr 494.12 
IA\T 26899 
SWT 49433 
1 A\' F k jooou 
SWT 49431 
1 AX' I * Jl i v M 1 1 

s\\T 491.35 

LWP 26902 
SW}» 49436 
IAVP 26903 
SWT 19437 
LWT 2(i90 l 
SWT 49-138 
LWT 20907, 
SWT 49439 
LWT 26900 
SWT 49440 
LWP 26907 
SVVP 49441 
LWT 26908 
SWT 49442 
LWT 26909 
SW‘P 49443 
LWP 26910 
SWP 49444 
LWT 26911 
SWT~49445 
LW P 26912 
SWT 19446 
IAVP 26913 
SWP 19447 
LWP 26914 
SWp 49448 
I AVJ'* 21,91 7, 
SWP 49449 
IAVP 26916 
SWP 49450 
LWT 26917 
SWP 49451 
LWP 26918 
SWP 49452 
LWP 26919 
SWT 49453 
LWT 26920 
SW r P 49454 
LWP 26921 
SWP 49455 
LWP 26922 
SWT 49456 
LWP 26923 
SWP 49457 


n Lrtte n Star- 

(Mon/lMy/Vr) |Hi:Mm:S<v ) 


Duration -Julian Pair LxpoMirr Levels \ \)\) N„,es 

(Mm:Ser) ( 2.44P.OQU+ ) Lim> ( nr.l hark 


I 2/03/93 

18:27/20 

1 2/03/93 

18:56:23 

1 2/03/9.3 

1 9: JM; 57 

1 2/0 1/93 

20. 1 1:0’* 

12/03/93 

20:50:3*. 

1 2/03/93 

21 : 20:44 

1 2/03/93 

22:02:01 

1 2/04/93 

0U: .52:25 

1 2/04/93 

03:21:21 

12/04/93 

01 :52:2o 

12/04/93 

02:2**: 1 1 , 

1 2/01/93 

02: 5r. : ; 7 

1 2/04/93 

03:32:3-5 

1 2/04 /‘*3 

•*■1:02:52 

1 2/01/93 

0 1:35:1 ; 

1 2/0-1/93 

4*5:0 4:28 

1 2/04/93 

05:37:32 

1 2/04/93 

06:09: 1 3 

12/04/93 

IN.. 12:20 

1 2/04/93 

07:12:04 

1 2/04/93 

07:57:42 

1 2/04/93 

08:57:1 1 

12/04/93 

09:27:19 

1 2/04/93 

10:01 :54 

12/01/93 

10:35:22 

12/04/93 

1 1 :(KS:03 

1 2/04/93 

1 1 :3vS:01 

12/04/93 

12:08:40 

12/04/93 

12:40:59 

12/04/93 

13:12:18 

12/04/93 

13:56:52 

12/04/93 

11:29:01 

12/04/93 

1 5:()l :08 

12/04/93 

15:31 :00 

12/04/93 

16.-03:57 

12/04/93 

16:34:05 

12/04/93 

17:33:30 

12/04/93 

17:57:50 

12/04/93 

18:30:27 

12/04/93 

19:00:19 

12/04/93 

19:30:52 

1 2/04/93 

20:00:3 1 

12/04/93 

20:10: 3.5 

12/01/93 

21:09:20 

12/04/93 

21:12:04 

12/05/93 

00:57:0** 

12/05/93 

01:22:58 

12/05/93 

01:52:22 

12/05/93 

02:29:05 

12/05/93 

02:57:42 

12/05/93 

03:29:54 

12/05/93 

03:58:31 

12/05/93 

04:31:26 

12/05/93 

04:59:49 

12/05/93 

05:32:32 

12/05/93 

06.*OO:24 

12/05/93 

06:32:56 

12/05/93 

07:02:46 

12/05/93 

07/35.-00 

12/05/93 

08:18:27 


10:0(1 

9325.27 24-’, 

20:00 

9325.29610 

10:00 

9325/MVii 

22:01* 

9325.35980 

! 0:00 

9325.37193 

20-00 

9325. 401151 

10:00 

9325.4 2154 

20:00 

9325.M Ml 

1 l>IH » 

93J 5 559" »7 

20:00 

932 -t..«S5(H> 

1 0:00 

9325 », <150.5 

20:00 

93J7..629 (I, 

10:00 

9325.651 |0 

1 S:OI * 

932-5 .67-I9I 

00:00 

932.5.6942.5 

18:00 

9325.71769 

00:00 

9325.737.52 

18:00 

9325.7621*5 

09:00 

932-5.78252 

1 8:UU 

9325.8063(1 

09:00 

932.5.83-1 SC 

18:00 

9.325.87929 

09:00 

9325.89709 

18:00 

9325.924 24 

09:00 

9325.94435 

18:00 

9325. 9i >878 

09:00 

9325.9S78C 

1 8:U0 

9326.01227 

09:00 

9326.03159 

18:00 

9326.05646 

09:00 

9326.08428 

18:00 

9326.10977 

09:00 

9326.1289] 

18:00 

9326.15278 

09:00 

9326.17253 

18:00 

9326.19659 

10:00 

9326.23507 

20:00 

9326.25544 

10:00 

9326.27462 

20:00 

9326.29883 

U9:0U 

9326.32039 

18:00 

9326.34414 

08:00 

932l*.3( *4 29 

J 7 ;UU 

9326.38745 

09:00 

9326.40734 

1 8:(XJ 

9326.5-1594 

09:00 

9326.51*074 

20:00 

9326.58498 

08:00 

9326.00631 

18:00 

9320.62965 

09:00 

9326.64889 

18:00 

932G.07189 

08:00 

9320.69127 

16:00 

9320.71376 

08:00 

9326.73370 

18:00 

9326.75653 

09:00 

9320.77600 

20:00 

9320.80056 

09:00 

9326.81910 

20:00 

9320.65309 


220 

IPs 

35 

1 53 

8 | 

16 

h.‘ 

i (O 

< 1 

22 > 

1 19 

1 5 

21 * 
2 1 2 

I 57 
1 2 ” 

3 * 

212 

ISO 

1 * 

32 

21s 

) 1 7 

1 5 

22 s 

I 7o 

: ) 

21*, 

1 1 7 

M 

J 31 * 

1«,s 

3J 

J2*i 

1 19 

1 7 

2JO 

1 1 »S 

1 2 

225 

1 27 

37 

21 3 

1 so 

• 4 i 

231. 

1-34 

41 

21 9 

1 70 

4S 

223 

113 

1 ' 

201 

1 M * 

35 

195 

lo ■ 

1 7 

200 

1 50 

33 

183 

MM 

| \ 

200 

1 53 


189 

104 

15 

200 

1 53 

25 

189 

JO-1 

15 

200 

153 

3 • 

189 

104 

1 5 

200 

150 

-> • 

189 

10 1 

1 5 

20O 

1 53 

J\ 

189 

KM 

15 

200 

153 

jr 

189 

104 

1 5 

200 

1 53 

» - 

189 

104 

15 

225 

191 

3.7 

252 

lii. 

19 

238 

180 

3l . 

248 

1 3S 

17 

229 

171 

J *, 

227 

1 1 7 

1.5 

201 

1 5 1 

32 

212 

t 1 1 

1 *• 

213 

177 

3 1 

206 

1 19 

1 1 

227 

1 87 

35 

227 

180 

15 

203 

162 

3o 

214 

HI 

23 

222 

191 

48 

218 

163 

3/. 

217 

178 

57 

205 

172 

39 

214 

172 

52 

196 

167 

28 

210 

175 

38 

208 

146 

16 

210 

182 

33 

234 

160 

15 


24 


TABLE 1 C'nnttimtd 


lmagr* Nuinbn 

I’T Datr 

(Mnn/Dav/Yrl 

CT Start 
(Hr:Nlin:Ser) 

Durat urn 
(Min :Srr ) 

Julian Daw* 
(2.440.000+) 

Exposure Levels 
Emi* (out 

(ON) 

Back 

! AN f 26924 

U/n=./!»; : 

09:25:1 3 

09:00 

9326.S9598 

214 

155 

38 

SWT 49458 

12/05/9.3 

09:56:50 

1 8 : 00 

9326.921 4 1 

203 

127 

1 4 

l.WT 20925 

1 2/05/* >3 

10:39:58 

O' 1 ' 00 

9326.94789 

205 

161 

36 

swr 

l 2/05/93 

11 13:17 

1 S:Od 

9329.97459 

200 

132 

1 4 

1 A V f * 2092». 

12/05/93 

l 1 : 4 0 ; I 7 

09:00 

9326.99395 

208 

161 

39 

SWT 1 49460 

1 2/(15 /M3 

12:20:07 

1 8:00 

9327.02091 

207 

128 

14 

l.WT Jt,927 

1 2/05/93 

12:53:01 

09:00 

9.327.04029 

214 

171 

36 

S\V|* vmw 

1 2/05/93 

13:20:11, 

18:00 

932 7. (XX .O'. 

203 

121 

16 

l.WT Ji.'i/k 

1 J/n*. N". 

1 4:05; -.4 

09:00 

9327.0'K15( ■ 

201 

103 

1* 

s\\T I'Mi.j 

1 2/05/93 

14:38:21 

18:00 

9327.1 1621 

202 

121 

16 

l.WT Jii'ijf* 

i .‘/ir./'.ri 

15:13:31 

09:1 Kt 

9327.13751 

201 

163 

16 

SWT l‘>»(.0 

12/05/93 

1 5:40:30 

18:00 

9327. 163-54 

202 

1 21 

! 6 

LWT 

1 2/05/9.3 

1 0:29:. 59 

09:00 

9327.191*0 

201 

163 

16 

SWT 19-U.l 

1 2/05/ 93 

17:1518 

18:00 

9327.22521 

24 s 

1 20 

In 

LWT 2o9.il 

1 2/05/9:5 

17:44:15 

09:00 

9327.2421 9 




swt mi.*. 

i 

IS: 19:24 

1* to 

9327,26903 

219 

1 lo 

15 

LWT 26932 

1 2/05/93 

1 S 59:09 

09:00 

'1327.29420 




SWT 49460 

1 2/05/93 

19:32:32 

17:00 

9327.32010 

24 2 

115 

15 

LWT' 209.33 

J 2/05/93 

20:03:57 

09:1X1 

9327.33920 

236 

174 

35 

SWT' 19407 

12/05/93 

20:49:38 

16:00 

9327.3733(* 

194 

104 

14 

LWT * 20934 

12/05/93 

21:21:45 

8:00 

9327.39288 

205 

161 

33 

SWT” 49408 

12/05/93 

21:52:14 

17:00 

9327.41718 

227 

1 10 

15 

SWT 4> MTU 

1 2/lM>/93 

00:4 1 :47 

1 6:30 

9327.53457 

198 

140 

14 

LWT’ 20935 

1 2/00/93 

01 : 00:4 2 

Ob: 30 

9327.54910 

210 

164 

35 

SWT 49471 

1 2/00/93 

01:36:12 

17:00 

9327.57271 

216 

132 

15 

| W'P 

1 2 /00 /93 

02:15:29 

09:00 

9327.59721 

*218 

179 

36 

SWT 19472 

12/00/93 

02:44:03 

17:00 

9327.61983 

*204 

130 

21 

LWT 20937 

1 2/00/93 

03:10:57 

09:00 

9327.63990 

233 

182 

46 

SWT 49473 

1 2/ 00/ 93 

03:47:21 

18:00 

9327.66413 

215 

148 

38 

LWT’ 20938 

1 2/06/93 

04:18:54 

07:00 

9327.68222 

193 

161 

56 

SWT’ 49474 

1 2/06/93 

04:48:10 

17:00 

9327.70602 

229 

1 54 

47 

LWT* 20939 

1 2/U0/93 

05:23:14 

09:00 

9327.72759 

222 

184 

58 

SW’B 49475 

1*2/00/93 

05:52:24 

18.00 

9327.75097 

243 

139 

27 

LWT * 20940 

12/00/93 

00:24 42 

10:00 

9327.77062 

224 

187 

38 

SWT 49470 

12/00/93 

06:53:0-5 

20:00 

9327.79381 

192 

131 

16 

LWT 20941 

1 2/00/93 

07:28:25 

10:00 

9327.81279 

215 

176 

35 

SWT’ 49177 

1 2/0*1/93 

07:59:54 

20: (Ml 

9327.84021 

209 

12-5 

15 

LWT’ 20942 

J 2/0O/93 

08:58:34 

10:00 

9327.87748 

214 

155 

38 

SWT 49478 

12/00/93 

09:24:08 

20:00 

9327.89870 

203 

127 

14 

LWT 20943 

12/00/93 

09; 58:49 

10:00 

9327.91932 

205 

161 

3o 

SWT 49479 

1 2/lNi/93 

10:28:32 

20:UO 

9327.94343 

206 

132 

14 

LW‘B 20944 

12/1X5/93 

1 1 :06:05 

10:00 

9327.96603 

208 

161 

39 

SWT 49 180 

1 j/(X,/9.*i 

1 1 :30:U0 

20:00 

9327.99028 

207 

128 

14 

LWT 20915 

12/00/93 

1 2:08:34 

1U:0U 

9328.009 4 2 

214 

171 

36 

SWT* 4 >M 81 

12/(Xi/93 

12:37:37 

20:00 

9328.03307 

215 

132 

16 

LW’P 20940 

12/00/93 

13:24:20 

1 U:00 

51328.06204 

222 

171 

34 

SWT* 49482 

12/00/93 

13:54:32 

20:00 

9328.08648 

205 

140 

16 

LWT 26947 

12/00/93 

14:27:32 

10:00 

932S. 10593 

224 

164 

36 

SWT* 49483 

1 2/0G/93 

14:55:24 

20:00 

9328.12875 

201 

128 

17 

LWT 26946 

12/06/93 

15:27:34 

10:00 

9328.14762 

222 

182 

37 

SW P 4 9484 

12/06/93 

16:00:48 

20:00 

9328.17417 

209 

134 

21 

LW P 26949 

12/06/93 

16:49:00 

10:00 

9328.20417 

233 

182 

38 

SWT 49485 

12/06/93 

17:14:37 

20:00 

9328.22543 

228 

123 

17 

LWT 26980 

12/06/93 

17:49:53 

10:00 

9328.24645 

230 

164 

36 

SWP 49486 

12/06/93 

18:23:43 

20:00 

9328.27341 

249 

127 

17 

LWP 26951 

12/06/93 

18:57:58 

10:00 

9328.29373 

233 

171 

37 

SWP 49487 

12/06/93 

19:28:24 

18:00 

9328.31764 

204 

110 

15 

LWP 26952 

12/06/93 

20:00:37 

09:00 

9328.33689 

223 

161 

35 

SW P 49488 

12/06/93 

20:34:47 

18:00 

9328.36374 

213 

115 

15 

LWP 26953 

12/06/93 

21 .*07 .-07 

09:00 

9328.38307 

216 

150 

35 


Noi **«. 


1 


25 


Number 

LT Date 
(Mon/Day /Yr) 

PT Start 
(Hr:Min:Src 

SWT 19189 

12/00/93 

21:37:09 

SWT -19*191 

12/07/93 

00:49:48 

LWT jo* i*».i 

12/07/93 

01 :1H-10 

sWT 49 192 

12/07/93 

01:0*15 

LWT 26955 

12/117/9! 

02:17:4s 

S W 1 * 49493 

12/07/93 

02:16:25 

LWT 26956 

12/07/93 

04 : 19 : 51 , 

SWT 49494 

12/07/93 

03: 48 :0s 

i.wt jon.-,: 

1 J/07/9‘< 

01:20:2 ' 

SWT 49495 

12/ 07/93 

04: 19:00 

LWT 20958 

12/07/9.3 

05:21 30 

SWT '191911 

12/07/93 

05:49:52 

LWT 26959 

12/07/93 

00:22:21 

SWT 19497 

12/07/93 

00:5 1 :00 

LWP 20960 

12/07/93 

(17:23:10 

SWF* 49498 

1 2/07/93 

07:58:49 

IAVP 26961 

] 2/07/93 

08:52:45 

SWT 49499 

12/07/93 

09:16:22 

LAVP 26962 

12/07/93 

09:49:40 

SWT 49500 

1 2/C7/93 

10:18:53 

LWT 26903 

12/07/93 

10:50:15 

SWT 49501 

12/07/93 

11:25:21 

IAVP 26904 

12/07/93 

11:57:03 

SWT 495U2 

12/07/93 

12:30:42 

LWT 26965 

12/07/93 

13:04:18 

SWP -19503 

12/07/93 

13:33:08 

LWT 26966 

12/07/93 

14:04:16 

SW P 49504 

12/07/93 

14:32:59 

LWT 26907 

12/07/93 

15:04:35 

SWT 49505 

12/07/93 

15:36:14 

LWT 26908 

12/07/93 

16:11.39 

SWP 49500 

12/07/93 

16:58:11 

IAVP 26909 

12/07/93 

17:27:09 

SWT 49507 

1 2/07/93 

1 7 : 56:4 2 

LWT 26970 

12/07/93 

18:32:48 

SWT 49508 

12/07/93 

19:04:54 

IAVP 26971 

12/07/93 

19:39:00 

SW P 49509 

12/U7/93 

20:00:02 

LWT 21,972 

12/U7/93 

20:43:00 

SWP 19510 

12/07/93 

21 :1 4:34 

LWT 26973 

12/07/93 

23:48:47 

SWP 49511 

12/07/93 

22:21:16 

SWP 49512 

1 2/08/93 

00:35:57 

IAVP 26974 

12/08/93 

01:04:27 

SW P 49513 

12/08/93 

01 : 33:46 

LWT 26975 

12/08/93 

02:06:13 

SWT 49514 

12/08/93 

02:34:04 

LWT 26976 

12/08/93 

03:07:17 

SWP 49515 

12/08/93 

03:34:39 

LWP 26977 

12/08/93 

04:07:40 

SWT 49516 

12/08/93 

04:35:52 

LWP 26978 

12/08/93 

05:10:48 

SW P 49517 

12/08/93 

05:38:44 

LWP 26979 

12/08/93 

06:10:17 

SWP 49518 

12/08/93 

00:39:15 

LWT 26980 

12/08/93 

07:11:39 

SWT 49519 

12/08/93 

07:49:13 

LWT 2698) 

12/08/93 

08:38:24 

SWP 49520 

12/08/93 

09:05:15 

LWP 26982 

12/08/93 

09:39:33 


Dura! ion 
( Mm:Scc } 

Julian Date 
(2.440.000+) 

Lx|>omiit LeveB 
Lmis Coni 

(ON) 

Back 

18:00 

932S.407U5 

INS 

11)7 

15 

19:00 

9328.541 18 

189 

122 

11 

09:00 

9328.55602 

Jin 

164 

3 1 

J 1:00 

932*.5SIOs 

202 

| 3 i . 

H- 

1 0:00 

9.328.5991 7 

2 23 

|8J 

36 

22:00 

9328.62321 

2119 

1 »‘i 

26 

10:00 

9328.64231 

22 1 

ls7 

50 

J 2:1 Hi 

9328. 66< *1)7 

>:\a 

1 ♦ i.5 

4 J 

»*« oo 

9328.68395 

207 

1S3 

56 

204 Ml 

9328.7U771 

Jill 

154 

4 5 

09:00 

9328.72639 

206 

187 

56 

21-00 

9328.75026 

211 

1 16 

31 

10:00 

9328. 76899 

JU7 

IM 

41 

22:00 

9328.79306 

205 

137 

16 

10:00 

9328.81123 

205 

173 

35 

22:00 

9328.81015 

237 

144 

16 

1 1 :(K) 

9328.87379 

2 2 ] 

169 

37 

20:00 

9328.89331 

225 

136 

18 

10:00 

9328.91296 

209 

163 

37 

20:00 

9328.93672 

211 

141 

17 

10:00 

9328.95503 

207 

162 

37 

20:00 

9328.9S288 

195 

139 

17 

10:00 

9329.00142 

232 

184 

35 

20:00 

9329.02826 

200 

136 

18 

1 0:00 

9329.04812 

230 

175 

39 

20:00 

9329.071 62 

211 

1 19 

18 

10:00 

9329.08977 

221 

1 74 

38 

>0:00 

9329.11318 

196 

133 

15 

10:00 

9329.13165 

218 

166 

36 

20:00 

9329.1571 1 

23 2 

157 

17 

10:00 

9329.17823 

223 

175 

34 

20:00 

9329.21402 

215 

1 12 

20 

09:00 

9.329.23031 

229 

168 

3.5 

19:00 

9329.25430 

217 

112 

21 

U9:00 

9329.27590 

221 

167 

37 

19:00 

9329.30167 

210 

] 29 

IS 

119:00 

9329.32187 

211 

168 

35 

l9:tK) 

9329.34620 

206 

124 

17 

U9:0U 

9329.31,632 

2U6 

167 

35 

20:00 

9329.39206 

213 

117 

1 S 

OH:UU 

9329.41200 

213 

166 

36 

*0:00 

9329.43838 

200 

126 

18 

20:00 

9329.53191 

221 

131 

15 

10:00 

9329.54823 

217 

177 

34 

19:00 

9329.57171 

214 

133 

15 

10:00 

9329.59112 

222 

185 

34 

19:00 

9329.61359 

213 

131 

15 

10:00 

9329.63353 

217 

185 

36 

20:00 

9329.65601 

220 

148 

15 

10:00 

9329.67546 

207 

176 

35 

19:00 

9329.69817 

211 

140 

17 

10:00 

9329.71931 

228 

176 

36 

19:00 

9329.74183 

216 

132 

15 

10:00 

9329.76061 

210 

180 

35 

19:00 

9329.78385 

198 

136 

15 

10:00 

9329.80323 

208 

173 

35 

20 HX ) 

9329.83279 

213 

122 

15 

10:00 

9329.86347 

ill 

165 

34 

X +00 

9329.88559 

214 

135 

17 

10:00 

9329.90594 

222 

IliO 

:*4 


Noir> 


1 


20 


1ABLE 1 - Cnn tmufd 


ItnrtvM Number 

I’T Dai r 
( Mim/Lay/N r ) 

I T Stan 
{ Hr:Min:Ser) 

Dural ioii 
( Mm:Sw) 

Julian Dal r 
(2,440.0004*) 

Exposure Levrls (DN) 
Emiv Coni. Back. 

SWT 49521 

12/06/93 

10:08:55 

20:0(1 

9329.92980 

225 

1 33 

16 

IAVP 269S3 

1 2 /OS/93 

10:41:07 

10:00 

9325)94865) 

216 

168 

35 

SWT 45)522 

1 2 /OS/93 

1 1 TOT 1 

20:00 

5)325>. 5)7655 

21 S 

130 

16 

1A\T jomsi 

1 2/ Ox/93 

1 1:52:55 

1 0:00 

51329.5)5)855 

-WJ 

1 63 

34 

SWT* 49523 

l 2 /OS/93 

12:22:05 

20(H) 

9330.02 2 28 

214 

145 

17 

iavp 209S5 

F 2 /OS/93 

1 3:03:16 

10:00 

9330.04741 

20 S 

1(4) 

36 

s\\T 4«iu».| 

1 2 /OS/ 93 

13:37:25 

20:00 

9330.07455) 

208 

122 

17 

1 A\T JliMM. 

l 2/UN/93 

14:08:36 

JU:00 

9330.09 2 7n 

210 

165* 

35 

^WT 6*525 

1 2 /ON/93 

1 1:37 37 

2* * 4 M 1 

9330.1 16-1(1 

233 

1 39 

1" 

1 AVI * 26<*s: 

1 2 /On/ 93 

1 5:08:54 

1 U:(H ) 

9336.1 3405 

215 

176 

36 

swr 

1 *»/ On/ 93 

1 5:40:03 

20:(H» 

5)3.30.1 5976 

224 

1 39 

1 8 

1AVI* J6MSS 

l 2 /ON/93 

H»:1 1 :U4 

10:00 

93.30.17782 

221 

1 73 

37 

swt i!*% jr 

1 2 /ON/ 93 

16:54:10 

20:00 

9330.2 1123 

232 

J 22 

21 

1 W ! ‘ 

1 2 /ON/ 93 

1 7:23:20 

10:00 

9330.22801 

230 

19*1 

37 

sUT I'*5 Jn 

i 2 /OS/ 93 

17:52:31 

20:00 

9330.25175 

229 

130 

18 

IA\T 2* **♦*«' 

F 2 /ON/93 

18:29:2-1 

10:00 

93.30.27389 

229 

182 

35 

S \V ! ■ 49529 

1 2/08/93 

18:58:20 

20:00 

9330.25)74 5 

229 

162 

FN 

1 A V 1 * 26991 

1 2 /OS/93 

19:34:21 

10:00 

9330.31899 

238 

175) 

34 

SWT 1 953n 

1 2 /OS/93 

20:08:01 

20:00 

9330.34 584 

237 

123 

IN 

1AVP 26992 

I 2 /OS/93 

20:43:49 

10:00 

9330.36723 

232 

178 

36 

SW F' 49531 

12 /ON/93 

21 :10:52 

18:00 

9330.38880 

194 

108 

16 

LWT 26993 

12 /OS/93 

21:46:46 

10:00 

9330.41095 

220 

163 

36 

SWF* 45)533 

1 2/09/93 

00:31:59 

19:00 

9330 52881 

218 

12U 

15 

LWP 26994 

12/09/93 

00:58:23 

10:00 

9330.54402 

on 

190 

33 

swp 45*534 

12/09/93 

01:27:21 

19:00 

9330.56726 

211 

120 

15 

LWT 2699.5 

12/09/93 

02:02:51 

10:00 

9330.58879 

224 

192 

33 

SWF' 49535 

12/09/93 

02.32:21 

19:00 

9330.61240 

213 

120 

15 

IAVI’ 26996 

12/09/93 

03:06:05 

1 U:00 

9330.63270 

230 

186 

35 

SWT 19 536 

1 2/09/93 

03:35:38 

19:00 

9330.65634 

210 

120 

IS 

IAVP jiwc 

1 2/09/513 

04 : 1 4 : 1 4 

09:00 

9330.67968 

2 OS 

177 

39 

SWT -19537 

12/09/93 

04:43:01 

19:00 

9330.70314 

202 

115 

20 

IAVP 26998 

12/09/93 

05:16:29 

09:00 

9330.72290 

206 

160 

38 

SWF' 49538 

12/09/5)3 

05:45:08 

19:00 

9330.74627 

194 

125 

1 5 

IAVI’ 265)99 

12/09/5)3 

Uii: 18:33 

09:00 

9330.76601 

210 

173 

34 

SW F* 49539 

12/09/93 

06:47 :53 

20:00 

9330.79020 

1S9 

120 

1 6 

LWT 27000 

1 2/09/93 

07:25:32 

09:30 

9330.81252 

201 

154 

35 

SWF' -iy.vio 

12/09/5)3 

OS:05;15) 

20:00 

9330.84397 

221 

124 

15 

IAVI* 'jroui 

1 2/09/93 

O < ):0S:4 1 

09:30 

9330.88416 

208 

153 

38 

SWT 15)5 1 1 

12/09/5)3 

09:35) : 26 

20:00 

5)330.90933 

203 

112 

18 

IAVP 27(H) J 

12/09/5)3 

C 

c 

Cc 

U9:3U 

5)330.93441 

210 

160 

38 

SWT 45)54 2 

1 2/09/93 

10:57:4 1 

20:00 

933U.9637U 

202 

no 

19 

IAVP 27003 

1 2/051/5)3 

1 1:32:57 

09:30 

5)330.984 34 

209 

154 

39 

SWT 103 1 ' 

12/09/93 

12:02:05) 

20:00 

5)331.00844 

203 

118 

19 

IAVI* 27001 

12/05)/93 

1 2:38:15* 

09:30 

9331.02973 

209 

171 

3$ 

SW F* 49544 

1 2 / 051/93 

13:16:05 

20:00 

9331.05978 

192 

120 

18 

LWT 27003 

12/09/93 

13:52:40 

09:30 

9331.0S137 

217 

16$ 

37 

SW F* 40343 

12/09/93 

14:25:37 

20:00 

9331.10807 

202 

92 

20 

LWT 27000 

12/09/93 

15:03:25 

09:30 

9331.13050 

208 

166 

37 

SWT 49546 

12/09/93 

15:32:36 

20:00 

9331.1545$ 

197 

162 

19 

LWP 27007 

12/09/93 

16:11:17 

09:30 

9331.17763 

213 

165 

37 

SW P 49547 

12/09/93 

16:56:54 

21:30 

9331.21347 

227 

133 

16 

LWT 2700$ 

12/09/93 

17:27:5$ 

10:00 

9331.23123 




SWT 49546 

12/09/93 

17:56:41 

21:00 

9331.25499 

227 

130 

20 

LWP 27009 

12/09/93 

16:31:42 

10:00 

9331.27549 

245 

16$ 

36 

SWP 49549 

12/09/93 

19:01:40 

21:00 

9331.30012 

226 

141 

20 

LWT 27010 

12/09/93 

19:3806 

09:00 

9331.32125 

239 

168 

36 

SWT 49550 

12/09/93 

20:08:02 

20:00 

9331.34586 

227 

113 

19 

SWP 49551 

12/09/93 

2105:29 

20:00 

9331 .38575 

226 

127 

20 

LWT 27012 

12/09/93 

21:41:1$ 

09:00 

9331 .40681 

220 

167 

35 

SW P 49553 

12/10/93 

00:17:15 

19:00 

9331 51858 

204 

117 

15 


Not#-*. 


1 


1 

1 


I 


1 


5 
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TABLE 1 • f'r>n(tri *i <d 


linage Number 

I'T Date 
(Mon/Day/Yr) 

PT SLari 
(Hr:Min:Sec) 

Durat inn 
1 Mm See) 

Julian Date 
( 2. 4 40.0004- ) 

Exposure Level* 
Erniv Coni 

(DM 

Hark 

Nnlev 

LWP 27013 

12/10/93 

00:44:14 

09:00 

9331.53384 

21 i 

1 50 

32 


SWT 49554 

12/10/93 

01:14:37 

20:00 

9331.55876 

225 

120 

1 5 


I.VVP 27014 

12/10/93 

01:50:15 

10:00 

9331 .58003 

2 3 2 

1 1 >7 

32 


SWT 49555 

12/10/93 

02:19.19 

20:00 

9331 .00369 

2 12 

i 29 

l 


LWp 2701 * 

12/10/93 

02:54:1 1 

1 0:00 

9331 .024 13 

a a 4 

165 

3N 


SWT 49556 

12/10/93 

03:23:42 

20:00 

9331 t-lSIO 

235 

1 5( « 



LWj ‘ 2701 o 

12/10/93 

03:58:05 

lotto 

9331 >881 

227 

1 55 

43 


SWT 49557 

12/JU/93 

04:27;5t, 

19:00 

9331 .69260 

219 

1 .30 

24 


IAVP 27017 

12/10/93 

05:04:01 

10:00 

93 31 .71400 

24 1 

M.l 

11 


SWT 1055S 

12/10/93 

05:33:4 ' 

19(H) 

9331.73834 

220 

125 

20 


SWP 49559 

1 2/10/93 

07:09:07 

18:00 

9331 SO 125 

2(N. 

1 1-5 

1 5 


LWP 27019 

12/1U/93 

07:43:56 

09:0 

9331 .8253(1 

208 

*50 

.37, 


SWP 4956U 

12/10/93 

08:18:41 

18:00 

9331.85256 

\Si. 

109 

1 5 


SW P 49567 

12/11/93 

05:57:1 J 

1 9:00 

9332.75464 

|9> 

1 21 f 

1 5 


LWp 27024 

12/11/93 

06:50:1 5 

10:00 

9332.78837 

217 

1 55 



SWT 49568 

12/11/93 

07:07:29 

20:00 

9332.S03S1 

222 

! 15 

1 5 


LWP 27025 

12/11/93 

07:42:12 

10:30 

9332.82444 

218 

*55 

35 


SWP .19560 

12/11/93 

08:15:30 

20:tKl 

9332.85104 

211 

129 

15 


SW'P 49574 

12/12/93 

05:35:33 

21:00 

9333.74031 

185 

120 

18 


LWP 27030 

12/12/93 

06:06:12 

1 1 :U0 

9333.75S13 

198 

1 55 

36 


SWP 49575 

12/12/93 

06:35:57 

24:00 

9333.78330 

210 

120 

15 


LWP 27031 

12/12/93 

07:10:41 

13:00 

9333.80360 

223 

163 

36 


SWP 49576 

12/12/93 

07:40:26 

25:30 

9333.82843 

235 

140 

15 


LWP 27032 

12/12/93 

08:15:09 

13:30 

9333.84837 

240 

158 

37 


SWP 49582 

12/13/93 

05:50:03 

24:00 

9334.75142 

233 

1 26 

15 


LWP 27034 

12/13/93 

06:18:55 

1 3:(K) 

9334.70765 

251 

107 

31 


SWP 49583 

12/13/93 

06:49:05 

22:30 

9334.79173 

210 

124 

1 5 


LWP 27035 

12/13/93 

07:20:59 

11:30 

9334.81006 

2?1 

Kit) 

34 


SWP 49584 

12/13/93 

07:50:15 

23:00 

9334.83455 

212 

118 

15 


LW P 27036 

12/13/93 

08:23:53 

12:00 

9334.85408 

209 

1 64 

35 


SWP 19592 

12/14/93 

05:42:29 

24:00 

9335.74617 


139 

16 


LWP 27040 

12/14/93 

06:09:47 

13:00 

9335.76131 

251 

190 

34 


SWP 49593 

12/14/93 

06:40:28 

23:00 

9335.78609 

214 

122 

1 5 


LWP 27041 

12/11/93 

07:14:19 

1 1 :3U 

9335.80543 

219 

173 

34 


SWP 49594 

12/14/93 

07:43:58 

23:00 

9335.83018 

233 

12^ 

14 


LWP 27042 

12/14/93 

08:1 7:00 

12:00 

9335.84938 

228 

178 

34 


SWP 49600 

12/15/93 

05. 49:4 6 

22:00 

93.36.75053 

208 

136 

1 1 


LWP 27048 

12/15/93 

06:18:25 

12:00 

9336.76690 

249 

180 

34 


SWP 49601 

12/15/93 
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Notes: 

1. Mierophon ics present. 

2. Noisy. Exposure cut short dur to Earth ncrultaihm. 

3. Header incorrectly says image number is SWP 49418. 

4. Pointing error. Target on edge of aperture. 

5. Lost most of image due to telemetry problems. 

6. Lyo slightly overexposed 

7. Exposed for additional 10 min in high dispersion. 


I ahi.i: : 

CiAl'SSlAN • OMIONKNTS HA NOES. MLANrv AND S1AN1MHD DEVIATIONS 



1 it ir<| 

( Vim | w*nrm 

c 

1 

; nil*' 

Mfvtn 

A “ 1 ) 
M*\ 

Min 

A, (A) 
Mean 

Man 

Min 

"£. (A) 

Mran 

Mft\ 

1.1 . 

A 1 »'*' *i pi ion 

■JIJ.:* 

1 1 20= 3u.o 

• M .A 

i :i i .o 

1 2 1 A . 5 = IV 

l Jjo.lt 

J > 

4.4- 1.3 

8.0 

! i . - 

Nan * <w 

O A. J 

1 0-1.0;* JM.A 

.'70.0 

1 J1 J.S 

ui:.s± i,3 

1 220.2 

2.1 

3 4- 0.4 

4. A 

1 ' 

H [< i.i< 1 

Vi (■ 

VT.i.i pin 

1 7J.% 

1 Jlo. I 

UlO.Mi 1.3 

1 JJJ.o 

> 7 

12.0 = I.A 

l v> 

\ \ 


-nti.n 

•II li 8. 8 

- JU.l 

1 J.lo.U 

1238.1 = 1.0 

1 240,0 

J.l. 

33'=. 0.4 

A.O 

< II - 

Ali*« *i pi ton 

i i.r 

*0.3= J.l 


1 AJ7.lt 

1330.71 1.3 

1333J. 

i .;* 

2.0= 0.7 

3.0 

V IV 

• A li*< >rpl ion ] 

- <J.' 

- J 3 '. ± ’<> 

n.: 

1-387.0 

1380.3= O.M 

inoj.fi 

1 7 

3. 1 = It.o 

4.1 

N I \ 

• A l>M>rpt ion 2 

-JA.lt 

• I A .71 3.0 

. '» . ,s 

1 'i»H*.o 

1308.4 = 0.8 

1401 .0 

1 .3 

2.1= 0.3 

3.0 

** . |\ 

— O 1 \ ] • Kmusmoii 

<>.0 

1 J.O± 3.0 

17. * 

1 

1300.3 = 1.8 

i:m/. 

0.0 

12.0= 2.0 

1 0.0 

'' 


J 1 1 

i • . 2 i IV 

11 

i 480.0 

1480.1 = 3.1 

1401 .0 

0.7 

0.0= J.A 

0.0 

( IV 

- \ 1 >m irpt inn 

- J 10.0 

8.8 

-70.0 

ri-n.u 

1 S44 .9± 0.9 

1347.0 

2 7 

3.3= 0.2 

4.0 

( IV 

■ Narrow 

OJ.8 

7s,j± 77 

OP.i* 

1 M 1.0 

154 A .$± 0.8 

1347.7 

7. A 

0.7* 1.1 

1 2.0 

f IV 

• Hi o;k) 

J3 n 

38. 7± 3.8 

au.a 

1 S43.lt 

1 A 4 0. 1 ± 1.0 

i:»:»i.o 

27. A 

34.3= 2.1 

30. A 

10 II 


10.0 

Pi>± 1.0 

•J.S. 7 

1 03 o .0 

1038.1 ± 1.0 

1040.0 

4.A 

8.4 i 1.7 

10 A 

«*!H 


7.0 

m>± i.r. 

M 

10A7.4 

looj.si J it 

101 *(>.0 

4. r. 

8.0= 1 .0 

O.A 

A i HI 

A 1 *>. »l | ll |4 »|| 

- *i.U 

-2.0= in 

0.0 

1 S48 0 

1834.1 = 3.3 

iKoo.n 

0.0 

4.0= 1 .ft 

8.0 

Ill; 


lit 

7.3= i : 

10. A 

1 S7'».t i 

1884.2 = 2.8 

1800.0 

3.0 

0.0= 1.2 

10. A 

< III'* 

N an « «w 

J3.P 

2l.o= :t.u 

28.3 

PKtl .U 

1 003. 4 d 1.0 

100 A. 8 

3.3 

4.0= O.A 

0.1 

< in; 

H i « «. ii 1 

3.0 

o.o± 2.8 

1 2.0 

P*U3.0 

PK)7.3± 4,7 

ptpt.u 

7.0 

1 3.3* 3.0 

17 0 

( nr 

nr.ii 

1 .0 

:j.M i.r* 

s.o 

pt| J.P 

lOlA.Oi 1.1 

10I.V0 

0.7 

J . 3 = 0.0 

4.7 


29 


TAHI-f: 


su p rn xKS" 

Julian Dai» 

( 2.440.1MHI-*- ) 

A i 

Fxi 14 40 A) 

Fxi 1820 A ) 

1 (( IV} 

I'iUr ii) 

I (C 111}/ 

sni.vs.i* r. 

36.94x0.34 

.V J . 77 ±0.5 1 

■J5.i.7iO. M 

l ! < . 2 5 ± 0 , 2' * 

2.2 1x0-1 1 

2 (>9±0.10 

93i8.s8]:o 

35.KSxO.37 

32.6! *±0.54 

25. 74 ±0. ill* 

1 9.5'*±0.2 u 

2.45x0.11 

2 , 6 5 ± 0 . 1 ( ' 

931 *.9201*. 

30. 63 ±0.30 

32.25±0. 5 2 

25.01 ±0.35 

1 9.S 1 ±0,27 

2.5o±o. 1 1 

2.65X0.10 

93I9.M lio 

30.27 ±0.35 

33. 1 7 ±0.52 

26.05*0.36 

19.92X0.2“ 

2.34X0. 1 1 

2.84x0- 1 0 

9319.85965 

38.04 ±0.37 

34. 15 ±0.53 

2(;.64±o.:i6 

19.n8±(J.2“ 

2 . 2 * ± o . l 1 

2.86±0.10 

9319.900*10 

38. 4 5 ±0.30 

34 .43X0.51 

20.42x0.33 

1 9.09±0«2“ 

2.35 ± o. 1 1 

2.7i»±o.lo 

9320. 84 1 59 

37.98ili.37 

34.53±0 53 

27.01 ±0. r. 

19.:us±0.26 

2.64±0.1 1 

2.79X0. 1 0 

9320.88766 

38.74 ±0.37 

30.22X0.54 

27.30X0.35 

1 9. 58 ±0.27 

2.92±0. 1 1 

2.90±0.10 

93 2U .93300 

38.50±0.3O 

35.37 ±0.53 

27.29X0.36 

19.74±U.29 

2.85±U. 1 1 

2. 98 ±0.10 

9321.83269 

37.33±0.30 

33. 52 ±0.5 2 

27.03X0.36 

19.*H>±0.15 

2.69X0.11 

2.85±0.10 

9321.8SUG4 

38.89±0.36 

34.1 2 ±0.5] 

2T.OUXO.34 

20.36±U.29 

2. 62 ±0.1 1 

2. 77±0.1O 

9321.92558 

3S.90±0.30 

35.1 4 ±0.52 

28.04±0.36 

2U.(Kv±U.29 

2.75±0. 1 1 

2.75±0. 1 0 

9322.65037 

40.47 ±0.37 

36.60X0.54 

2 7. 52 ±0.35 

21 .23±0, 1 5 

2.76, ±0.1 1 

2.79X0.1 1 

9322.701 8s 

40.82±0.38 

3-5.48X0.54 

27.12iO.35 

21.3U±0.29 

2.81 ±0.1 1 

2.81 ±0.10 

9322.74002 

39.94 ±0.38 

36.52X0.54 

*28. 53±0.37 

21.UUXO.27 

2 .94 ±0.1 1 

2.89±0.10 

9322.79447 

40.7S±0.38 

37.1 0±0.54 

29. 1 6±0.36 

21.20±0.29 

3. 08 ±0.1 1 

2.91 ±0. 10 

9322.S3S8S 

43.33±0.39 

37.1 5±0.54 

28.81 ±0.35 

21.4U±0.29 

3.13X0.1 1 

2.7SXU.I 1 

9322.91 469 

44 4U±U.4U 

3 7. 95 ±0.56 

29.3U±0.37 

21 .58X0.29 

3.03x0.1 1 

2.7: *±u. J o 

9322.90032 

44.40±U.40 

38.1 7±0.55 

28.89X0.37 

21 .48X0.27 

3.07x0.11 

2.7o±0.10 

9323.01 425 

44.62±U.40 

37.26X0.54 

28. 65 ±0.37 

21.4U±0.29 

3.10±0. 1 1 

2.94X0.11 

9323.06480 

44.77 ±U.4(i 

38. 53 ±0.55 

29.26±U.37 

21 .63X0.27 

3.1 5±U.l 1 

3.00X0.1 1 

9323.1 1 355 

44 .1 9±040 

37.95±0.54 

2 8. 96 ±0.37 

2 1.29 ±0.29 

3.1UXU.1 1 

2.85X0.10 

9323.1 < *836 

44.75±U.40 

38. 1 5X0.55 

30.1 7 ±0.36 

21 .OoXO.29 

3 .03 ±0.1 1 

2.96±0. 1 0 

9323.21 789 

42.0O±U.38 

38. 80 ±0.5 5 

28.29X0.36 

2U.7UXU.29 

2.97 ±U. 1 1 

2.97X0.10 

9323.29-1 55 

4 2.95 ±0.38 

39.81 ±0.55 

29.06X0.35 

2U.9SX0.27 

2.97X0.1 1 

3.01 ±0.10 

9323.3-1 12'* 

-M .26X0.39 

37.4G±0.5 I 

29.02 ±0.35 

2M3±0.29 

3.09±U. 1 1 

2.81 ±0.10 

9323. 387.31 , 

43.13X0.39 

37.70±0.5$ 

29. 1 9±U.36 

21 . 52±U.l 5 

3.19x0 12 

2. 84 ±0.10 

9323.57 7 7: ^ 

12 JKJX0.39 

37. 1 <±o.55 

28.82 ±o.3.5 

21 .53X0.2“ 

3.2 1 ±t i. 1 1 

2.81x0.10 

9.323 .02 7l< . 

•I2.76±0.3 % « 

30. 19X0.53 

29.21 ±0.35 

21 .80±U.29 

3.10x0.1 1 

2 .86 ±0.10 

9.323.0779.'! 

•15 .(M ±0.30 

37.76±0.55 

29.U3±U.:i6 

21 .93 ±0.29 

■J.S6±0. 1 1 

2.89X0.10 

9323.72733 

43. 03 ±0.39 

37.03XU.55 

29.49±0.37 

2I.WXU.29 

2.73X0.1 1 

2.89X0.10 

9323.77715 

44 .87 ±0.40 

38 .05 ±0.54 

30. 72 ±0.36 

22.04 ±0.29 

2. 87 ±0.1 1 

2.98X0. 10 

9323.821 48 

44.56X0.39 

38. S3 ±0.55 

29.58X0.36 

22.37X0.27 

3.01 ±0.11 

2.84±0. 10 

9323.S9205 

43.1 7±0.38 

36.52X0.54 

29.14x0.35 

22.47±U.29 

3.2U±0.1 1 

2.7SXU.10 

9323.93680 

42.46X0.39 

37.87 ±0.55 

29.02X0.36 

22.19X0.15 

3.28X0.1 1 

2.74X0.10 

9323.98333 

42.72±0.39 

38.53 ±0.56 

28.99X0.37 

21.68X0.27 

3.14±0.1 1 

2.91X0.10 

9324.03740 

42.4S±U.39 

37.01 ±0.54 

28.95X0.37 

21.7S±0.29 

3.1 7±0. 1 1 

3.1 3±0. 10 

9324.08808 

43.58±0.40 

37.51X0.54 

29.28X0.37 

22.U5±0.29 

3.03X0. 1 1 

3.13X0.10 

9324.14307 

44.02±0.40 

36.0S±0.54 

27.86±0.37 

21.99±0.29 

3.29±0.1 1 

2.97X0.10 

9324.19147 

42.49X0.40 

36.71 ±0.55 

28.64±0.38 

21.81 ±0.29 

3.25±U.l 1 

2.94X010 

9324.25170 

43.40±0.39 

37. 95 ±0.54 

28.67X0.3-5 

21.29X0.29 

3. 42 ±0.1 1 

2.81X0.10 

9324.29414 

43.87±0.40 

37.74X0.54 

28.98X0.36 

21.50X0.27 

3. 35 ±0.1 1 

2.93X0.10 

9324.33682 

42.1 8±0.39 

37.40X0.54 

27.94±0.37 

21.63X0.29 

3.28±U.l 1 

3.01X0.10 

9324.38025 

4U.80±U.38 

38.20X0.55 

2S .60X0.37 

2 1.84 ±0.29 

3.22X0.1 1 

3. 09 ±0.1 1 

9324.42285 

40.96±0.38 

36.84X0.54 

28.82±0.36 

21.80X0.29 

3.05±U.l 1 

3.01X0.10 

9324.56161 

40.54±0.38 

37.55X0.53 

28.4 7 ±0.35 

21.75X0.29 

2.89X0.11 

2.94X0.10 

9324.60663 

40.99±0.38 

36.94±0.53 

2S.32±0.36 

21 ,41±0.27 

2.93X0.11 

2.94X0.10 

9324.65139 

42.83±0.39 

38.18±0.55 

27.92±0.36 

21.74±0.29 

3.07±0.1 1 

2.96±0.10 

9324.69515 

40.93±0.39 

36.25±0.56 

27.91 ±0.37 

21.93±0.29 

3.28±0.1 1 

2.89X0.10 

9324.73948 

40.84±0.39 

36.54 ±0.55 

28.00X0.38 

22.47X0.29 

3.25X0.1 1 

2.91 ±0.10 

9324.78458 

40.1 8±0.38 

35.57X0.53 

28.06±0.35 

21.78X0.29 

3.19X0.11 

2.95X0.11 

9324.83903 

40.05±U.3T 

37.25X0.54 

28.23X0.35 

21.96X0.29 

3.17XU.1 1 

3.07X0.10 

9324.89020 

38.89X0.37 

35. 2 2 ±0.53 

28.41 ±0.35 

22.16X0.29 

3.10X0.1 1 

3.18X0.10 

9324.94267 

40.48X0.38 

34 .97 ±0.53 

27. 98 ±0.35 

22.3u±U.2?» 

3.25X0.1 1 

3.39X0.10 

9324.98905 

39.73X0.38 

35. 68 ±0.53 

2 7. 2 2 ±0.3-5 

22.19±0.29 

3.06X0.1 1 

3.26X0.10 

9325.01013 

38.47±0.3O 

34 .92 ±0.53 

2 7. 95 ±0.37 

22.03X0.29 

2.85X0.1 1 

3.02X0.10 

9325.08877 

38.85X0.37 

.35.57 ±0.54 

27.35±0.35 

22.15X0.29 

2.99X0.1 1 

2 69 ±0.1 1 

0325.13619 

39. 25 ±0.37 

35. 18 ±0.53 

27.h3XU.3o 

22.UO±U.29 

3.23X0.11 

3.00XU.1U 


30 


1ABLL ‘S C'omiiij 


Julian Dalr 
(2. 44U.OOO+) 

Fxl 1275 A) 

R(H4C>A) 

/•j(imoA) 

F {C IV) 

F(Hr II) 

RC III)) 

9.425 .18171 

40.7810.39 

35.5510.54 

27.2210.36 

21.8610.29 

3.2010.11 

;u 310.HJ 

9325.24909 

38. 4 0± 0.38 

30. 0910,55 

28 2S±0.37 

224(510.29 

3.14XU.1) 

4.4810. 10 

93 2 5.35080 

39.54X0.36 

30.1 1 ±0.51 

28.09111.35 

22.0110.27 

2.9910.11 

4.1410.10 

9325.40051 

4U.50±0.37 

37.U3±U.54 

28.5410.37 

223910.27 

3.05x0.1 1 

3.1510.10 

03 25.54.TM 

40.20i0.38 

38. 19±0.54 

29 ! 8±o.3u 

22.381U.27 

3.0510.11 

3.1210.10 

9325.58506 

43.8910.39 

39.0310.55 

29.3810.37 

22.5910.29 

3.29x0.11 

4. 2010. 10 

9.32 5.02936 

44 .2210 40 

39. 37 ±0.50 

29.1810.37 

23.021U.29 

3.5510.11 

3.2110.11 

9325.67491 

14 .49i0.4 7 

39.8910.09 

29.1410.47 

22.8910.29 

3.68X0.11 

3.1710.10 

0323.7 1 7 <19 

4 0.20 ±0.51 

39.381U.72 

30.U210.51 

22.9210.29 

3.6110.11 

3.1210.11 

9 : 125.70205 

40.18x0.44 

39.5o±034I 

29.0910. 12 

22.mi0.29 

3.6M0.1 1 

3.1410.10 

0323.8LXi.lU 

45.3010.44 

4U.89±0.61 

29.0710.40 

22.461U.29 

3.5710.11 

3.1010.1 1 

0323.87: rj: » 

13.7410.42 

38.75±U.58 

3U.U31U.38 

22.2810,29 

3.6110.11 

3. 1110. H 

0*123.02-1 21 

4 5. 8 2 ±<(12 

38.90±U.5S 

3U.U210.3J* 

22.4310.29 

3.44 ±0. 1 1 

4.10±0 10 

94 25.90X78 

46.67 ±0.4*2 

39. 78 ±0.59 

30.2910.39 

*22.4010.29 

3.40±n 1 1 

3.2310.10 

0320.01227 

45.5710.42 

39.3 110.59 

30. 0910.40 

22.8010.29 

3. 19x0. 11 

3.4310.10 

9326. 03041* 

47.47 ±0.43 

38.4510.59 

29. | 710.40 

22.9310.27 

3.1 410.) 1 

3.4810.1 1 

032u. 10077 

lo.9U±U.4 3 

4U.3$±U.OO 

30.6510.-IU 

22.l4JlU.29 

3.0510.1) 

3.5010.10 

0320.1327s 

48. 4710.45 

42.3110.62 

30. 24 ±0.40 

22.o2lU.29 

3.2910.1 1 

3.2810.11 

0 721 *.10030 

49. SU±l). 45 

41.7] ±0.01 

32.0310.42 

23.231U.27 

3.2010.11 

3.3310.10 

0320.2334-1 

50.0910.44 

42. 7410.60 

32.2710.41 

23.4710.29 

3.36±0.11 

3.3710.10 

032 (>.2088.3 

■50. 1 5±0.4.3 

43.7610.59 

32.46X0.39 

23.1310.29 

3.4010.1 1 

3.5610.10 

0320.344 1 4 

49. 7810.44 

42.8G±U.61 

31.6610.41 

22.551U.29 

3.5910.1 1 

3. 5210.10 

9320.38743 

51.45±U.40 

43.0710.63 

32.5110.41 

22.8910.29 

3.5710.11 

3.5610.10 

9320.54594 

51 .54 ±0.4 5 

41.7210.60 

32.2710.40 

22.7910.29 

3.6010.11 

3.4510.10 

9320.58498 

51 .92±0.43 

43.3510.57 

31.6210.38 

23.4710.29 

3.7010.1 ! 

3.5210.10 

93*26.62965 

51.47±0.48 

44.3410.65 

32.7110.45 

23.2410.29 

3.7810.11 

3.6010.1 1 

9320.07189 

52.3010.52 

44.9910.73 

32.6410.5] 

23.8610.29 

3.6010.1 1 

3.9410.10 

9320.71376 

53.9210.5$ 

44.25x0.80 

32.7810.57 

23.6910.29 

3.5010.1 1 

3.9110.11 

9320.75053 

54.34±0.50 

44.7910.68 

32.7810.46 

23.8910.29 

3.5510.1 1 

3.8510. 1U 

9320.80056 

52.24 ±0.44 

43.0710.57 

31.3810.39 

23.5710.29 

3.6310.1 1 

3.6110.10 

9320.85309 

52.83±0.44 

43.8010.57 

31.9210.37 

23.3810.29 

3.5810.11 

3.5710.11 

9320.92141 

52.5210.46 

43.0210.62 

30.8910.39 

23.0910.29 

3.52x0.11 

3.6210.10 

9326.97450 

51 .37 ±0.45 

44.2410.62 

31.0110.41 

23.4410.29 

3.3610.11 

3.5810.11 

9327^02091 

51 .1 7±0.44 

42.8510.61 

31.6310.39 

23.3910.29 

3.3210.11 

3.5310.10 

9327.00010 

51.0010.44 

43.2610.61 

31.3310.38 

23.S410.29 

3.3410.11 

3.451C.10 

9327.11621 

51.1710.45 

43.0510.61 

30.8810.41 

23.9710.27 

3.5010.11 

3.5710.10 

9327.16354 

49.42i0.44 

41.8910.61 

30.6310.39 

23.7510.29 

3.5710.11 

3.6610.11 

0.327.22521 

51 .8610.46 

44.2710.62 

31.9910.42 

23.7610.29 

3.6910.11 

3.5810.10 

932 7. 26 9 2U 

51 .1 5±0.48 

40.4810.63 

31.9410.42 

23.5410.29 

3.6610.11 

3.4310.10 

9327.32010 

49.7910.46 

41.8210.63 

31.7710.42 

24.0410.29 

3.S1 10.11 

3.3710.11 

0327.37330 

49.5710.47 

40.0910.63 

30.3310.42 

23.9910.15 

3.6310.11 

3.4010.10 

9327.41718 

48.81 ±0.44 

40.4610.62 

30.5510.40 

23.5510.27 

3.6110.11 

3.4210.11 

0327.53474 

47.47±0.44 

39.4110.62 

29.2210.40 

23.2S10.29 

3.3410.11 

3.4710.1 1 

9327.57271 

47. 10±U.44 

39.2310.6U 

29.8710.40 

23.3610.29 

3.3510.11 

3.3510.10 

9327.01983 

47.01 ±0.40 

39.1510.63 

30.4210.44 

23.4810.29 

3.2810.1 1 

3.3710.10 

9327.60113 

47.94X0.50 

41.7510.73 

29.5610.51 

24.0510.15 

3.5210.11 

3.5210.11 

9327.7000*2 

48.3710.55 

40.8610.79 

29.61 ±0.55 

24.4010.29 

3.4410.11 

3.5810.10 

9327.75097 

47.)9±0.47 

40.0510.65 

30.0510.4C 

24.5910.29 

3.6510.11 

3.6210.10 

9327.7938) 

45.0310.40 

38.5710.55 

30.3310.37 

24.1310.29 

3.4710.11 

3.4810.10 

9327.84021 

43.71±0.39 

39.64 10.55 

29.1810.36 

23.6910.27 

3.6210.11 

3.3610.10 

9327.89870 

43.53x0.39 

36.4210.54 

28.9210.39 

24.0110.29 

3.5010.11 

3.3510.10 

9327.94343 

44.6010.40 

35.7610.53 

29.0310,37 

24.4110.29 

3.4010.11 

3.2910.10 

9327.99028 

44. 04 ±0.39 

36.0310.53 

29.0910.36 

24.5910.27 

3.3510.11 

3.4710.10 

9328.03307 

43.4710.39 

36.9410.54 

28.371036 

24 .2810.29 

33210.1 1 

3.3410.10 

9328.08648 

43.1 7±0.38 

37.1410.55 

28.9710.37 

24.4110.29 

3.4610.11 

3.3210.10 

9328.12875 

43. 58 ±0.39 

36.7110.54 

28.4910.36 

24-3010.29 

3.5510.11 

3.3010.11 

9328.17417 

44.02 ±0.41 

37.5710.56 

29.5610.38 

24.2S10.29 

3.6110.11 

3.2510.10 

9328.22543 

44.l3db0.40 

39.3610.57 

29.17±037 

23.9610.27 

3.4210.11 

3.3910.10 
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TABLL 3 - (ontinxifd 


Julinn Datr 
(2.44U.UOO-H 


9328.2734 i 
932V3 I 7i-» 
9328.3637 I 
9328.4 otu:» 
9328.541 IS 
9328.581 UN 
9328.02321 
932S.6t>607 
9328.70771 
9328.75020 
9328.79300 
9328.84015 
9328.S9331 
9328.93073 
9328.98288 
9329.02820 
9329.07102 
9329.11318 
9329.15711 
9329.21 402 
9329.25431 
9329.30107 
9329.34620 
9329.39200 
9329.43838 
9329.53191 
9329.57171 
9329.01359 
9329.05001 
9329.09817 
9329.74 1 S3 
9329.78.385 
9329.83279 
9329.88559 
9329.92980 
9329.9705.5 
9330.02228 
9330.07459 
9330.1 1640 
9330.15976 
9330.21123 
9330.25175 
9330.29745 
9330.34584 
9330.38880 
9330.52881 
9330.56726 
9330.61240 
9330.65634 
9330.70314 
9330.74627 
9330.79020 
9330.84397 
9330.90933 
9330.96370 
9331.00844 
9331 .05978 
9331 .10807 


^ a ( 1 2 “ r > A ) 


4 5.21 ±41.4 : 
44.2 «±u. 4 2 
43.37*0.11 
42.51 ±0.41 
41.44*0.39 
42.24 ±0.38 
44.05*0.40 
44.99*0.45 
4 4. 55 ±0.49 
4 5. Oil ±0.4. 3 
44.29±0.38 

44.1 8*0.37 
45.56*0.40 
44.00±0.40 
40.95*0.4! 
46.42*0.41 
46.76*0.4 1 
48.05*0.42 
48.60*0.42 
48.03±0.42 
40.39±0.41 
47.39±0.42 
48.32±0.43 
46.53±0.40 
45.96*0.38 
43.49±0.40 
4 2.53*0.40 
4 1 .83*0.39 
42.03*0.38 

4 1.01 ±0.40 
41.36*0.39 

41 .00±0.39 
39.59*0.37 
39. 88 ±0.38 
39.54±0.37 
4U.39±0.37 
41.22±0.38 
39.21 ±0.38 
40.1 2*0.37 
39.59±0.38 
40.55±0.39 
39.23±0.37 
40.00*0.37 
41.40*0.39 
40.99*0.39 
40.17*0.37 
40.60*0.39 
40.62*0.39 
41.61*0.40 
42.72*0.42 
41.34*0.40 
41.48*0.38 
43.04*0.40 
42.04*0.39 
43.17*0.39 
43.52*0.40 
43.31*0.39 
43.32*0.40 


(1440 A) 


37.8M±4». 55 
3*.. 73*0 5S 
30. 78*0.57 
30.43*0 57 

30.09*0.55 

37.51*0 53 

39. 1 7*0 50 

40. 74±0.o4 

39.58*0.70 

39.34*0.01 

39.06*0.52 

38.77*0.52 

38.92*0.55 

38.40*0.56 

37.86*0.55 

39.13*0.55 

40.09*0.56 

40.57*0.57 

39.76*0.50 

39.20*0.55 

40.41 ±0.5S 

39.23*0.57 

38.12*0.57 

38.39*0.54 

37.24*0.52 

37.42*0 54 

38. 08 ±0.50 

30.20*0.55 

36. -54 ±0.-53 

37.08*0-57 

35.82*0-50 

35.42*0.55 

35.42*0.53 

35.86*0.53 

35.97*0.53 

35.03*0.53 

35.18*0.54 

35.99*0.53 

34.36*0.53 

35.34*0.53 

35.67*0.54 

37.48*0.55 

36.35*0.54 

36.12*0.53 

35.30*0.56 

36.27dbO.54 

36.10*0-55 

36.28*0.54 

36.1 1*0-57 

35.75*0-57 

35.37*0-56 

36.60*0-54 

36.15*0-54 

36.29*0-54 

37.70*0.55 

36.20*0-54 

.35.28*0- V< 

.36.13 ±0-54 


h\ ( 1820 A ) 


2N. 30 ±0.3 7 

2 w .2O±0. 39 

28.65*0.39 

28.37*0.39 

28.39*0.36 

2 v, l 5*0.35 

2 S. 1 44*0.3 7 

26.70*0.-12 

28.54*0.47 

28.59*0.41 

2S.S9±U.35 

29.33*0.34 

29.35*0.36 

29.54*0.38 

"29.53*0.37 

3U. 19*0.38 

29.47*0.38 

31.07*0.38 

36 79*0.37 

30.49*0.37 

29.07*0.37 

31.00*0.38 

30.42*0.39 

30.24*0.36 

29.37*0.38 

28.62*0.35 

28.90*0. 3> 

28.13*0.37 

27.52*0.35 

28.47*0.39 

28-1 5*0.34 » 

27.9S±0.37 

26.35*0.35 

27.86*0.35 

27.71*0.36 

26.92*0.36 

27.46*0.35 

27.65*0.35 

27.99*0.37 

28.89*0.36 

27.06*0.35 

2S .43*0.36 

27.69*0.30 

27.55*0.35 

27.70*0.38 

27.31*0.36 

27.63*0.36 

28.20*0.36 

27.25*0.39 

28.00*0.39 

28.47*0.38 

27.40*0.35 

27.59*0.36 

28.65*0.37 

28 -87 ±U. 35 

27.81 ±0..3o 

28.02*0.37 

28.72*0.37 


F (C IV) 


24 .15*41 r, 

1 I |S±(I.'29 

24.58*0.^9 

23.98*0.29 

23.70*0.29 

23.43*0.29 

*23.20*0.29 

23.26*0.29 

'23.58*0.1 5 

23.97*0.29 

23.75*0.27 

23.50*0.29 

24.15*0.29 

24.43*0.29 

24 .44*0.29 

24.26*0.29 

24.03*0.27 

24.08*0.29 

23.77*0.29 

24.02*0.29 

24.01*0.29 

24.27*0.29 

23.64*0.29 

23.46*0.29 

22.92*0.29 

23.56*0.29 

23.69*0.29 

23.86*0.1 5 

23.56*0.29 

23.46*0.27 

23.84*0.29 

24.14*0.29 

23.86*0.29 

23.27*0.15 

22.79*0.29 

23.15*0.29 

22.87*0.29 

23.36*0.29 

23.30*0.29 

23.64*0.29 

23.31*0.29 

23.25*0.29 

23.50*0.27 

23.56*0.29 

23.69*0.29 

23.84*0.29 

23.59*0.27 

23.50*0.29 

23.53*0.27 

24.03*0.29 

24.03*0.27 

23.80*0.15 

23.99*0.27 

23.48*0.29 

23.53*0.29 

23.50*0.15 

24.07*0.29 

23.82*0.29 


F (Mr II) 


3.4 i *±0. 1 I 
3.42*0.1 1 
3.56*0.1 l 
3.38*0.1 1 
3.29*0.1 1 
3.34*0. 1 1 

3. 1 I ±0.1 1 

3.1 1*0.1 1 
2 . 86 * 0.1 2 
3.17*0.1 i 
3.32*0.1 1 
3.42*0.1 1 
3.34*0.11 
3.27*0.1 1 
3.51*0.11 
3.65*0.11 
3.64*0.1 1 
3.47*0.11 
3.49*0.1 1 
3.65*0.1 1 
3.79*0.1 1 
3.62*0.11 
3.48*0.1 1 
3.31 ±0.11 
3.54*0.1 1 
3.60*0.1 I 
3.71*0.11 
3.49*0.1 i 
3.28*0. 1 1 
3.29*0.1 J 
3.33*0.1 1 
3.39*0.11 
3.33*0.11 
3.29*0.11 
3.36*0.11 
3.35*0.11 
3.33*0.11 
3.25*0.11 
3.15*0.11 
3.23*0.11 
3.16*0.11 
3.23*0.11 
3.13*0.11 
3.12*0.11 
3.06*0.11 
2.95*0.11 
3.07*0.11 
3.12*0.11 
3.21*0.11 
3.32*0.11 
3.35*0.11 
3.29*0.11 
3.21*0.11 
3.29*0.1 1 
3.26*0.11 
3.16*0.11 
3.25*0.11 
3.38*0. 1 I 


I (C‘ 111)) 


3 . 35 * 0.1 1 

3.49*0.10 

.1.2 1 ±0-10 

3.1 1*1610 

3.13*0.10 

3.09:tu.|0 

4.27±n.iu 

3.39*0.10 

3.64*0.10 

3.60*0.1 1 

3.47*0. 1J 

3.36*0.1 1 

3.31 ±0.10 

3.31*0.10 

3.12*0.10 

3.50*0.10 

3.41*0.10 

3.21*0.10 

3.11*0.10 

3.26*0.10 

3.35*0.10 

3.43*0.11 

3.30*0.10 

3.33*0.10 

3.32*0.10 

3.4 1*0-10 

3.4U±U- 10 

::.r.7±n. 1 1 

3.55*0. 1 O 

3.49*0.10 

3.44*0.10 

3.49*0.10 

3.53*0.1 1 

3.37*0.10 

3.36*0.10 

3.32*0.10 

3.18*0.11 

3.09*010 

3.12*0-10 

3.32*0.10 

3.34*0.10 

3.28*0-11 

3.38*0.10 

3.46*0.10 

3.51*010 

3.38*0.10 

3.28*0.10 

3.30*0.10 

3.14*0.10 

3.23*0.10 

3.34*0.10 

3.57*0.10 

3.57*0.11 

3.30*0-10 

3.42*0.10 

3 44*0.10 

3.58*0-10 

3.39*0.10 
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J ABLI\ 3 Covtiv ii t d 


lullMII f >Mt r 
12.1 10.0004 ) 

r\i ns Ai 

F*(l- MO A 1 

?\ns 20 A J 

F(C IV) 

F(H<- 11) 

F(C III]) 

!»:ui .1 *. i> 

1 5.o2±o lo 

30.01 ±0.54 

27. 57x0.35 

22.83x0.27 

3.29±0.1 1 

3.3.3x0.10 

03 i| .21305 

-1 3.33±o.3o 

30.14xO.n3- 

Js >0X0.30 

23.21 ±0.20 

3 00±U.l 1 

3.32x0. 1 1 

9331 .25 ioo 

-12 >102:0. 38 

30.51 ±0.5.3 

28. 4 ^±0. -30 

23.74±0.27 

3.1 1 ±0.1 1 

3 . 5 2 ± 0 . 1 U 

9331.30012 

42 43±0.39 

37.21 ±0.53 

28.0 7 ±0.30 

2 1.87±0.20 

3.31 ±0.1 1 

3.43±0.1 0 

933 1.34 580 

I2.94±u.:is 

35.37 ±0.52 

28.85±0.38 

24. 00x0.20 

3.20±0. 1 1 

3.40±0.10 

9331 .38575 

-12 Of>±0.38 

30.1 3±0.54 

2 7. 58 ±0.34 

23.9o±0.29 

3.4i>±0.1 1 

3. 1 0±0. 1 0 

!t:ru .ms.v 

39. 2*1 ±0.38 

35.27 ±0.54 

2o.32±0.3o 

23.5 7 ±0.20 

3.51 ±0.1 1 

3.23±0.11 

933 ) ,.5.5S7n 

38.io±o..3i» 

35. 14 ±0.-54 

27.21 ±0.30 

23.25±0.27 

3.00±U.ll 

3.25±0. 1 0 

*mi.m 

-10 1 5±0.38 

35.1 4 ±0.53 

27.78±0.3U 

23.53±0.20 

3.50±U.l 1 

3.4«±0.11 

933) 10 

39.85±0.40 

30.02±0.57 

2 7.0 2 ±0.37 

23. 00x0.20 

3,55±G.l 1 

3.r>7±0.11 

933) .09200 

39.22±l».40 

3 5. 50 ±0.50 

27.1 h±0. 4 1 

23. 92 ±0.1 5 

3.51 ±0.1 1 

3.80±0.1 0 

9331 .73834 

37 .72 ±0.30 

33.90±0.55 

2o. 21 ±0.38 

24.20±0.15 

3.45±l).ll 

3.09±U. 1 0 

9.331 .so- 12 '. 

3(». 80 ±0.30 

32 4 7 ±0.55 

2n.44±U.3o 

24.07x0.29 

3.10±U.ll 

3.53±0.10 

‘i:ni .852 5n 

37.UOdtO.37 

30. 00 ±0.5 3 

2 5. 94 ±0.30 

24.00±0.29 

3.09±0.1 1 

3.31±0.1 0 

9332.75401 

-12.01 ±0.38 

3<i.73±0.5.5 

27.48±0.35 

24.44±0.15 

3.25±0.1 1 

3.28x0.10 

9332. 80381 

41 70±0.38 

30.39±0.54 

29.20±0.30 

24.30±0.27 

3.53±0.11 

3.44±0.1 1 

o: $32.8." KM 

42.07±0.39 

3o.4U±0.54 

28.21 ±0.35 

24.33±0.27 

3.58±0.1 1 

3.37 ±0.10 

9333 . 740.31 

38. -17 ±0.30 

33. 57 ±0.52 

27.4 5 ±0.37 

23.90±0.20 

3.54±0.11 

3. 30 ±0.10 

9333. 783.30 

38.20 ±0.33 

34.03±U.4 7 

20. 07 ±0.31 

24.10±O.27 

3.47±U.ll 

3.27 ±0.1 0 

o333.82n<>o 

38.1 3 ±0.32 

33.40±0.45 

20. 5.5 ±0,30 

24.58 ±0.20 

3.42±0. 1 1 

3.37 ±0. 10 

933 1.751 IJ 

37.81 ±0.3 1 

32.8 4±U.40 

20.27 ±0.31 

24 .50 ±0.20 

3.35±0.1 1 

3. 33 ±0.1 0 

o3.t i.7o ion 

37.-l. r i±0.3. r » 

32 .01 ±0.40 

20.10±0.32 

24.13±0.27 

3.24±0.11 

3.27±0.10 

933 i. 834 5.5 

38. 30 ±U. 3 ’» 

35.- 54 ±0.40 

20.37 ±0.3 1 

23.00X0.15 

3.2S±U.I2 

3.4 1 X0.10 

9335.7401 7 

42.7S±0.3O 

3O.30±0.40 

27. 40 ±0.3.3 

23.JO±u. 20 

3.2(»±U. 1 1 

3.43±0.1(» 

9 335.78009 

-12.27 ±0.30 

30.11 ±0.40 

28.7y±0.34 

23.75±U.20 

3.23±0. 1 1 

3.50±0.10 

933 . 5 . 8 : 101 8 

41 ,00±0..30 

3O.S9±0.49 

27.8) ±0.33 

21. JO ±0.20 

3.3(i±0. 1 1 

3.31 ±U. 10 

?i.b;.7.'iU .53 

-4 1 35±0.37 

37. 02 ±0.50 

20. 8( >±0.34 

24 .90X0.29 

3 ,.3O±0. 1 1 

3.2n±0.)0 

M'Oii, 70082 

-4 2.41 ±0.35 

35.01 ±0.48 

28. OS ±0.3 2 

25.2S±0.27 

3.58±(U ] 

3.2S±0. 10 

9.J30.S27US 

4 1.31 ±0.37 

3O.54xU.50 

28. 03 ±0.33 

2 5. 53 ±U. 2 7 

3.01 ±0.1 1 

3. 55 ±0.10 

" Uest -franx* continuum fluxes 

in units of 10 

“ ] 4 ergs s“ ^ 

cm - " \~ J . 



Hosi - frame line 

fluxes in units of 10 J2 ergs 

s“ J cm -2 . 





33 



1 \H\.\ 4 


l AY I I IJ \1>‘ 


hili/m f)nlr 
{■J.-HU.OCHM- ) 

/ > | 20-88 A I 

Uili.ih 1 9ii « 

( 2,440.000-1- \ 

I\[ Jt.88 A l 

luliaii 1 >.0 f 
t 2.4 10.1 M H >■*■ } 

/ , 1 JOSS \ | 

1 1 il i.ut i it »i • 

( j.4 in.ooo- 

/ i -■ *s v ; ■ 

93 1 N S r .l.|tJ 

17 9 jin. 2" 

*MJ t .71 5 50 

l8.<7±0.2 ; 

'’'28^ 

Jh 7820.2*- 

*< .."vSKiV* ; 

i 

o:uv 90.302 

1 7 7 5 ± o . 1 > 

932 I.7MI1. 5 

1 S.9<*±0.22 

932 7.5 1927 

20 ,5c- ±o. J 1 

• ( ij't.'i | S* ■' - 

l*Mv =u. 2. 

93 i 8.94549 

J 7.92x0. 1 8 

932 1.80494 

1 8 . 5 8 ± 0 . 2 1 

9327.59721 

20,5(.±u, 24 

9329.9985 * 

18.7 'XU. 21 

<>.319.83692 

1 7.83±0. 1 8 

93 24 87.563 

10.21 ±o.2o 

9327 t*3’»9(i 

20.95=0. 2o 

0330.04 7 4 ! 

|»*. 2 4 ±41. 22 

93 1 <>.87985 

I 7.82±0. 1 9 

932 1.91875 

18. 95 ±0.20 

9.327.1*8 J22 

2 l .57 ±0.33 

0330.09278 

18 88x0.21 

93 I <1.92803 

I7.41±0.19 

<>324. <*>53 7 

18.8o±0.20 

9327.72759 

21 .1 2±<).2<* 

<>330.1 34* • 

19.0'=0 22 

9320 . 8633 1 

18.00=0.19 

9325.U0846 

19.2 5 ±0.20 

9327.77062 

20 . 38=0.2 '( 

033(1 1 77s. 

l*«.! -=0.22 

9320.91007 

1 8. 1 2±u. 1 7 

9325.06462 

19.07 ±0.20 

9327.81279 

2U/S8±0.22 

933U.22S0I 

1 o . 5« ' ± ( >. 2 2 

9321 smijo 

I voo±o.is 

9325.10877 

1 8.85 ±0.20 

9327.87748 

20.4U±0.22 

0330.2738“ 

19. V = 0.2- 

<>321 .90200 

1 8.39=0.) 8 

9325.15744 

l K.82±0. 20 

9327.9)932 

20.83±0.22 

<*330.31 89*-* 

1 9.7-.±0. 2 2 

<1321 .M-|. r «'2SI 

18.1 7±0.r- 

9325.23022 

1<>. 1 5 ±0.20 

93 273** *i*03 

JO. 37=0.22 

9330.3672 ■ 

20 1 1=0.22 

9322.07571 
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TABLE fi 

C0NT1MTM CHOSS-COHHELATION RESl'LTS 


Feat arc" 

A t,,,,,* 
(days) 

At,.,„fr ru ti 

( days) 

r mi (i r 

FWH.M 

<da\st 

1275 A (ACF) 

0.00 

0.00 

] .00 

1.20 

14-10 A 

-0.05 

-0.0* 

0.92 

1 ill 

1820 A 

-0.05 

-0.0* 

0.91 

1.20 

2688 A 

0.00 

o.io 

0.70 

1.20 


a Correlated against the light curve ai 1275 A. 
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FIGURE CAPTIONS 


I IG. I A vrnmed and combined SWF and 1AVP -peel rum of NC( II )] for the 190.1 campaign. 
I 1 1 < 1 iff i i JA()(i A region ha*' been sinuni hed wit i i a 10 pixel l ' I * * A » buxenr filler foi displax 

| M I [)( >S(\S. 

I'Ki. 2- Sample spectrum (SWF l<)555) and spectral fils. The solid line' is the observed spec- 
i nun. tin* dotted lines arc the spertral components, and the* dolled/ clashed line is the sum of the 
component s. 

FIG. 0 Continuum fluxes in the 1*275 A band. Fluxes from T0MS1PS are plotted a? a funrtion 
of those from 1FKS1PS in units of I0“ M ergs s“ 1 an"*' A" 1 . 

MG. 1 11 L continuum fluxes in units of 10“ 1,1 ergs s~ ! cm'* A”‘ are plotted as a function of 

■lulian Date. 1 hr' (luxes are at t he midpoint s of A he error bars ( db \o ). 

FIG. A- HT line fluxes in units of 10“ 1J ergs s“ 1 cm“‘ are plotted as a function of Julian Date. 
I he fluxes are at the midpoints of the error bars (±J<r). 

I 1 ( i . ( > ( 'ro^v.forrelal ion of the 1275 A conlinuum band with itself (A( 1 ) and ol her coni inntim 

bands lor the* continuous data set. The CCF is given by ihe smooth curve, and ihe D( 1 is given 
by the plotted points and error bars. 

MG. 7 ( ros^-rort elation of the 1275 A continuum baud with i l sol T (ACl ) and other continuum 

l»a mis for t he mi ire* da t a sel . I lie ( '( ' I is gi von by 1 Ik* sumo! li curve, and the DC 1 is given by 1 he 
plotted points and error bars. 

FIG. S- Cross-correlation of the Civ line with itself (ACT) and cross-correlation of the 1275 A 
continuum baud with the emission lines for the continuous data set. The CCF is given by the 
smooih curve, and the DCF is given by the plotted points and error bars. 

I*' ICC ft- Cross-correlat ion of the Civ line with itself (ACT) and cross-correlation of the 1275 A 
continuum band with the emission lines for the entire data set. The CCF is given by the smooih 
curve, and the DCF is given by the plotted points and error bars. 
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